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This exploratory study examined maternal attitudes, subjective norms and food selection 
behaviors of 31 mothers (mean age 29.6 years, 50% Hispanic, 34% Black, 47% ≤ high school, 
31% marginal health literacy, 71% Women, Infants and Children program participants) for their 
2 and 3-year-old children (n=32, 50% female, 34.4% overweight/obese, 72% breastfed during 
infancy) to identify factors associated with childhood overweight. The Theory of Reasoned 
Action was used to examine relationships between variables of interest. Subjects were recruited 
from two primary care sites. Measurements included 5 surveys, child anthropometric measures 
and a simulation exercise to identify types and quantities of food mothers offered to their child. 
Selected food items were weighed and organized bv food group and compared to USDA 
recommendations by child’s age, gender and activity level. Data were analyzed using descriptive 
statistics, Spearman’s rho correlation coefficients, and multivariate linear regression modeling. 
On average, mothers offered their children more fruit (237%) and meat (153%) but less 
vegetables (75%), dairy (79%) and grain (65%) than what is recommended. Mothers of 2 year 
olds selected greater quantity of food compared to mothers of 3 year old children for all food 
groups except dairy (p <0.05). Demographic, normative beliefs, maternal attitudes and health 
literacy meeting criteria were entered into multivariate regression models to predict behavioral 
intent. Final models explained 13% (dairy- restrictive attitude); 28% (grain- child’s age, maternal 
BMI, physical activity); 40% (fruit-child’s age, maternal education, normative belief, and health 




38% (meat- child’s age, Hispanic ethnicity, normative belief) and 51% (vegetable- child’s age, 
television viewing, normative belief and health literacy) of the variance of behavioral intent for 
the respective food groups. Normative beliefs and health literacy are potentially modifiable. 
Therefore, appraisal of maternal normative beliefs about dietary recommendations for children 
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The prevalence of childhood overweight and obesity has been increasing over the last 3 
decades (Baker et al., 2005; Barlow, 2007; Croker, Sweetman, & Cooke, 2009; Flegal, Wei, & 
Ogden, 2002; Hedley et al., 2004; Irigoyen, Glassman, Chen, & Findley, 2008; Ogden, Carroll, 
Kit & Flegal, 2012; 2014).  During the years 1971-1975, 5% of 2 to 5 year old children were 
estimated to be overweight or obese (body mass index between the 85
th
 percentile and  95
th
 
percentile and greater than the 95
th
 percentile respectively); however, by 2003-2004, 14% of 
children in this age group met this criterion (Ogden et al., 2006). Although the most dramatic 
increase has occurred within the past 10 years, childhood overweight has been steadily 
increasing over the past twenty years (Ogden, Flegal, Carroll, & Johnson, 2002). Most recent 
NHANES data (2009-2010) (Ogden, Carroll, Kit, & Flegal, 2012) indicate that almost one third 
(31.8%) of United States (US) children between 2 and 19 years of age are either overweight or 
obese; of alarm, the proportion of  overweight or obese 2 to 5 year olds has increased from 
13.9% to 26.7% during this time period.  There is an increasingly clear need for preventing 
obesity in early childhood. 
Problem Statement and Purpose 
Obesity is a leading cause of preventable morbidity and mortality in the US and 
worldwide (James, 2004; Ogden, et al., 2006).  One of the Healthy People 2020 objectives, 
Nutrition and Weight Status-10 (NWS-10) is to reduce the proportion of children and 
adolescents who are considered obese by 10% by the year 2020 ("Nutrition and weight status," 
2011). NWS-10.1 is divided by age group and specifically targets children aged 2 to 5 years of 






obesity have prompted the national anti-obesity initiative, “Let’s Move”, led by Michelle 
Obama, to address this epidemic (Wojcicki & Heyman, 2010).  In addition, the Institute of 
Medicine (IOM) designated childhood obesity prevention a national health priority (Koplan, 
Liverman, & Kraak, 2005; Woodward-Lopez, 2013). The IOM states that the goal of obesity 
prevention among children is to create a social change in the environment to promote a more 
healthful energy balance (Koplan, et al., 2005). 
Background and Significance 
The problem of childhood overweight and obesity is concerning because of the short and 
long-term health risks. Children who are overweight and obese have higher rates of chronic 
health conditions such as diabetes, hypertension and dyslipidemia compared to normal weight 
children (Ball & McCargar, 2003; Buiten & Metzger, 2000) and many obesity-related medical 
problems that are present in children today, such as non-alcoholic fatty liver disease (Feldstein, 
2013), were once only seen in adults (Daniels, 2006). Due to the increasing prevalence of 
overweight and obesity in children and tracking of overweight to adulthood, this generation of 
children could have an even higher prevalence of obesity and adverse health consequences in 
adulthood than do their parents (Flegal, 2005; Guo, Wu, Chumlea, & Roche, 2002; Janssen et al., 
2005; Kirk et al., 2005; Magarey, Daniels, Boulton, & Cockington, 2003; Nader et al., 2006; 
Rugg, 2004; Serdula et al., 1993; Skinner, Steiner, Henderson & Perrin, 2010). Therefore 
preventing childhood overweight and obesity may help reduce the likelihood of health problems 
in childhood and later in adulthood.  
Although childhood overweight and obesity can lead to immediate health problems such 
as type 2 diabetes (Hannon, Rao, & Arslanian, 2005), hypertension, hypercholesterolemia 






2006), asthma, and slipped capital femoral epiphysis (Daniels, 2006), there is also a strong 
correlation between childhood obesity and early manifestation of diseases such as cardiovascular 
disease (Skinner et al., 2010), stroke, dyslipidemia (Daniels, 2006), osteoarthritis, and some 
cancers (Baker et al., 2005; Cawley, 2006; Dietz, 2004; Huang, Ball & Franks, 2007; Krebs & 
Jacobson, 2003) in adulthood.  Early  markers of heart disease such as increased C-reactive 
protein levels and abnormal neutrophil count are present in obese children (Skinner, et al., 2010).  
Although not all obese children will acquire these diseases during childhood, the likelihood is 
high that they will suffer the physical ill-effects of these diseases at an earlier age in adulthood 
(Daniels, 2006). Obese children have a higher incidence of depression (Richardson et al., 2003) 
have greater difficulty in peer relationships and suffer a poorer quality of life (Fox, 2008; Lowry, 
Sallinen, & Janicke, 2007) as compared to their normal-weight peers.  
Definition of terms 
According to the World Health Organization (WHO), obesity is considered a disease and 
defined as excess body fat to the level that health is affected ("What is overweight and obesity?," 
2012). Overweight and obesity are commonly defined in terms of body mass index (BMI), a 
measure of how much a person weighs in relation to his height.  BMI is calculated by dividing 
weight in kilograms by height in meters squared (weight [kg]/height [m
2
]) (Flegal, et al., 2002; 
Hardy, Harrell, & Bell, 2004). The Centers for Disease Control and Prevention (CDC) 
categorizes adults with a BMI between 20 to less than 25 as being a healthy weight, at or above 
25 but less than 30 as overweight, and those with a BMI at or above 30 as obese (Kuczmarski & 
Flegal, 2000). However, these definitions are not appropriate for children because normal BMI 
values change throughout childhood (Krebs et al., 2007) due to the fact that children are 






reference group of U.S. children of the same age and sex (Ogden & Flegal, 2010). Although 
pediatric obesity has not always been defined uniformly across studies, overweight is currently 




 percentile of the gender-specific body 
mass index-for-age and obesity is defined as being greater than the 95
th
 percentile of the gender-
specific body mass index-for-age (Barlow, 2007; "Basics about childhood obesity," 2012; Krebs, 
et al., 2007; Ogden & Flegal, 2010). Although these definitions are now well accepted, studies 
examining pediatric overweight and obesity lack consistency in definition of terms because of 
the evolving definition over time. Although definitions of what was considered ‘overweight’ or 
‘obese’ have changed over the years, data from the National Health and Nutrition Examination 
Survey (NHANES) provide historical documentation of the pediatric obesity epidemic (Ogden et 
al., 2002).  
Causes of childhood overweight and obesity  
 The rise in prevalence of obesity among children is most likely related to changes in the 
social and physical environments that influence diet and activity. The current social and physical 
environments promote excess caloric intake and discourage physical activity (Lioret, Maire, 
Volatier, & Charles, 2007). Although both dietary intake and sedentary behavior contribute to 
obesity, research suggests that increases in dietary intake rather than decline in physical activity 
have been the major behavioral factor associated with increased obesity during the last 20 years 
(Ello-Martin, Ledikwe, & Rolls, 2005; Young & Nestle, 2002). Social changes in the eating 
environment such as an increase in portion sizes (Young & Nestle, 2003), increased availability 
of low-cost energy dense foods foods (Kelly et al., 2009; Rolls, Roe, & Meengs, 2006) and 
increased consumption of sugar-sweetened beverages (Bleich, Wang, Wang, & Gortmaker, 






particular, the eating environment for children in which large portions of energy-dense foods are 
habitually served has been implicated as contributing to the increase in childhood overweight 
and obesity (Moodie, Swinburn, Richardson, & Somaini, 2006; Savage, Fisher, & Birch, 2007; 
Swinburn, Gill, & Kumanyika, 2005).  In addition, changes in the physical environment such as 
an increased reliance on cars, buses, and elevators have increased the prevalence of sedentary 
lifestyle behaviors which, in turn, creates the potential for imbalance in caloric intake versus 
caloric output (Jeffery & Utter, 2003).  
Although several factors such as ethnicity, gender, and socioeconomic status (Freedman, 
et al., 2007) are known to influence dietary intake, obesigenic food environments may have a 
more insidious effect than previously thought (Fox, 2004).  Obesigenic environments are 
characterized by convenient access to large portions of palatable energy-dense foods and reduced 
opportunities for physical activity (Adair, 2008; Budd & Hayman, 2008).  Energy dense foods 
have a high caloric content compared to actual volume and exert a negative effect on a child’s 
energy balance over time (Golan & Crow, 2004). Even slight increases of 50 to 100 calories per 
day beyond a person’s total energy expenditure can contribute to excess weight gain over the 
course of months and years (Ledikwe, Ello-Martin & Rolls, 2005).  
Prevention and Treatment 
Several medical and nursing organizations have released guidelines for the prevention 
and treatment of childhood obesity (August et al., 2008; Barton, 2010; Gottesman, 2007; Kavey, 
et al., 2003; Plourde, 2006; Small, Anderson, & Melnyk, 2007; Spear et al., 2007). Guideline 
recommendations include behavioral change such as limiting children’s intake of energy dense 






served to children.  Other recommendations for treatment include family based programs for 
school aged children and school based programs for adolescents.  
Although some risk factors for childhood overweight and obesity such as sedentary 
lifestyle, race and ethnicity have been identified, it is important to identify additional potentially 
modifiable risk factors that encompass this complex multifactorial problem in order to develop 
effective obesity prevention interventions. The current study proposes to examine maternal 
perceptions of dietary recommendations for their 2 or 3 year old children to more fully 
understand this phenomenon.   
The Effect of Portion Sizes 
In 2001 the Surgeon General’s Call to Action to Prevent and Decrease Overweight and 
Obesity stressed the need to address portion size as a factor in weight control, raise consumer 
awareness of reasonable portion sizes, and encourage food companies to provide reasonably 
sized portions. However, this report did not specifically define actual portion sizes (US 
Department of Health and Human Services, 2001). Portion sizes are subjective interpretations of 
food quantity and often do not reflect the United States Department of Agriculture (USDA) 
established guidelines for food portions (Fisher, Arreola, Birch & Rolls, 2007; Gao, Wilde, 
Lichtenstein, & Tucker, 2006; Hartstein et al., 2008). In addition, food labels provide serving 
size information based on adult caloric requirements and provide no guidance regarding 
appropriate serving sizes for children. 
Although serving sizes are discreet amounts of food, there is no universally 
recommended portion size for young children. A portion size is the amount of food one chooses 
to eat whereas a serving size is a standard amount of food recommended by the USDA. A food 






food item (Daggett & Rigdon, 2006; Nielsen & Popkin, 2004; Young & Nestle, 2003). Larger 
portion sizes provide more energy (kcal) than smaller portions and have been identified as 
contributing to the increased prevalence of overweight and obesity (Flegal, Carroll, Ogden, & 
Johnson, 2002).  
The increase in prevalence of overweight and obesity in the US has coincided with an 
increase in portion sizes available to and eaten by consumers (Ledikwe, et al., 2005; Nielsen & 
Popkin, 2003; Young & Nestle, 2003).  Increases in portion sizes have been reported for fast-
food outlets and family-style restaurants (Young & Nestle, 2002; Young & Nestle, 2003) and in 
some cases the portion size of certain foods are 2 to 8 times larger than what is recommended as 
a standard serving size (Young & Nestle, 2002). Retrospective studies comparing current portion 
sizes to historical portion sizes indicate that portion sizes of foods consumed in the home and 
outside the home have significantly increased over time (Burger, Kern, & Coleman, 2007; 
Nielsen & Popkin, 2003; Rolls, 2003; Stenchever, 2003; Young & Nestle , 2002; Young & 
Nestle, 2003). These increased portions are larger than what is recommended by the USDA and 
may be contributing to creating an obesigenic environment for children by promoting an 
excessive intake of calories during meals (Young & Nestle, 2003).  
Studies have examined the effects of portion sizes on total energy intake and have 
determined that larger portion sizes contribute to greater energy intake (Giskes, Katrina et al., 
2007; Ledikwe, Ello-Martin, & Rolls, 2005) and that portion sizes inside and outside the home 
have increased over the past several decades (Nielsen & Popkin, 2003; Smiciklas-Wright, 
Mitchell, Mickle, Goldman, & Cook, 2003; Young & Nestle, 2002). Continuous exposure to 
larger portion sizes contributes to ‘portion distortion’ among consumers (Fisher, Arreola, Birch 






several days after exposure (Rolls, Roe, & Meengs, 2006; Rolls, Roe & Meeng, 2007). People 
experiencing portion distortion perceive large amounts of food to be an appropriate amount to eat 
at one meal or eating occasion (Schwartz, Jaime & Byrd-Bredbenner, Carol, 2006). This affects 
the ability of consumers to select amounts of food appropriate for their weight and activity levels 
(Young  & Nestle, 2003). It has been established that larger portion sizes are associated with 
overweight and obesity (Levitsky & Young, 2004; Diliberti, Bordi, Conklin, Roe & Rolls, 2004; 
Rolls, Roe & Meengs, 2006) 
Larger portion sizes have been shown to influence food and caloric intake in both normal 
weight and overweight adults (Flood, Roe, & Rolls, 2006). Laboratory studies demonstrate that 
increasing the portion size of packaged snacks, beverages and formless entrées such as mashed 
potatoes leads to increased food and energy intake in adults (Diliberti, Bordi, Conklin, Roe, & 
Rolls, 2004; Flood, et al., 2006; Rolls, Morris, & Roe, 2002). The same phenomenon occurs 
when foods are consumed in settings such as movie theaters and restaurants (Diliberti, et al., 
2004; Wansink, Brian & Kim, 2005). Consuming meals that have larger than recommended 
portion sizes frequently leads to selecting increased amounts of food on future meals for up to 10 
days (Flood, et al., 2006). Studies examining accuracy of adult portion size estimation have 
demonstrated that adult perceptions of food volume and caloric properties are often inaccurate 
(Harnack, Steffen, Arnett, Gao, & Luepker, 2004). This may also affect a mother’s ability to 
accurately estimate recommended amounts of food for her children (Croker, et al., 2009) and, to 
date; no study has examined maternal perceptions of recommended amounts of food for children.  
Researchers have investigated the effect of increased portion sizes on a child’s energy 
intake (Ebbeling et al., 2007; Fisher, Arreola, et al., 2007; Fisher, Liu, Birch, & Rolls, 2007); 






children as young as 2 years of age are susceptible to the effects of larger portion sizes (Fox, 
Reidy, Karwe, & Ziegler, 2006; McConahy, Smiciklas-Wright, Mitchell, & Picciano, 2004). 
Findings of the Rolls, Engell, & Birch study (2000) differed from the other studies and indicated 
that younger children (3-year-olds) may be less susceptible to larger portions compared to older 
children (5-year-olds) indicating early intervention is crucial. In this study, sixteen 3-year-old 
subjects consumed similar weights of foods regardless of portion size presentation whereas 
sixteen 5-year-old subjects consumed 60% more food when presented with a larger portion size. 
However, the study lacked a control group and the sample size was relatively small (n=32).  
In addition, large portion sizes have been shown to affect children’s food intake in 
several single-meal studies in children 3-14 years of age (Lioret, Volatier, Lafay, Touvier, & 
Maire, 2007; McConahy, et al., 2004; McConahy, Smiciklas-Wright, Birch, Mitchell, & 
Picciano, 2002). However, only one study (Fisher, Arreola, et al., 2007) examined the effects on 
children’s 24-hour energy intake.  In the Fisher (2007) study, a subject’s 24-hour energy intake 
was 23% greater when portion sizes were increased.  In the majority of the research studies 
examining portion size (McConahy, et al., 2004; McConahy, et al., 2002; Mrdjenovic & 
Levitsky, 2005) children did not compensate for their increased intake of portion-manipulated 
foods by decreasing their intake of other non-manipulated foods. Although overweight and 
obesity have been steadily increasing in all pediatric age groups, examining obesigenic risk 
factors in 2 & 3 year olds is important because children in this age group may not have fully 
developed eating habits (Anderson & Butcher, 2006; Ogden et al., 2006) and therefore may be 









 Theory of Reasoned Action (TRA) was used to examine the relationships between 
maternal estimation of recommended amounts and other variables of interest in this study. The 
TRA (Ajzen, 2005; Ajzen & Fishbein, 1977, 1980; Fishbein, 1980) proposes that individual 
attitudes and perceived social norms predict behavioral intent which, in turn, influences 
behavior. This theory was selected for this research instead of other behavioral models or models 
that examine behavior because it examines the relationships between the constructs associated 
with behavioral intent. Figure 1 illustrates the relationships between TRA constructs.  
The TRA is based on the assumption that humans are rational decision-makers and use 
information available to them to make decisions (Ajzen, 2005; Ajzen & Fishbein, 1977; Fishbein 
& Ajzen, 2005). Most actions of social relevance are under voluntary control. A person’s 
intention to perform or not perform a behavior is a determinant of behavior and is a function of a 
person’s attitude toward the behavior and subjective norm. This theory provides a road map for 
studying problems, developing interventions, and evaluating successes. 
The model contends that the strongest predictor of behavior is behavioral intent, an 
indicator of how motivated a person is to perform a certain behavior. The two determinants of a 
person’s intentions to perform a particular behavior are the attitude toward the behavior and the 
subjective norm. Attitude toward the behavior is a person’s overall evaluation of a behavior and 
has two components: beliefs about the consequences of a behavior and a corresponding positive 
or negative judgment about the outcome, or result, of a behavior. An individual’s subjective 
norm is one’s estimate of the social pressure to perform or not perform a particular behavior.  
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would like the individual to behave. Normative beliefs are defined as what the person perceives 
to be normal and acceptable.  
Purpose 
The purpose of this study is to examine maternal accuracy in estimating recommended 
amounts of food required for a child over a 24-hour period. Although research studies have 
examined adult perceptions of accurate amounts of food, research that investigates mothers’ 
views on the amount of food recommended for her child is lacking. The one study (Croker, et al., 
2009) that examined this phenomenon in young children was qualitative using focus groups and 
did not elicit information regarding maternal perceptions of appropriate serving sizes. 
Environmental modification is an area that has potential to address the problems of childhood 
obesity and overweight; therefore, it is important to understand the full scope of feeding 
behaviors so that obesity prevention interventions for young children can be developed. 
Aims 
The specific aims of this study are to: 
1) Aim 1- Compare the quantity and type of foods mothers of 2 and 3 year olds select for 
their children for a 24 hour period to the USDA guidelines.    
2) Aim 2- Describe the relationship between maternal attitudes (monitoring food intake, 
modeling healthy eating behavior, pressuring child to eat and restricting food intake 
for health) and behavioral intent (percent accuracy with which mothers select a full-
day of meals for their child) toward feeding their 2 or 3 year old child.  
3) Aim 3- Describe the relationship between maternal subjective normative beliefs 
(perception of child’s body size, value of healthy eating, food label use and 













Review of the literature 
This chapter begins with the history of United States Department of Agriculture (USDA) 
dietary guidelines as these guidelines provide a reference point for determining recommended 
amounts of food for individuals based on age, gender and activity level (USDA, 2014). Changes 
that were made in the Women, Infants and Children (WIC) food package in 2009 will be 
discussed. Following this, research studies examining portion size for adults and children will be 
reviewed. Three databases were searched for studies examining research on portion size: 
PubMed, Medline and The Cumulative Index to Nursing and Allied Health Literature 
(CINAHL). Following this review, published research from the Feeding Infants and Toddlers 
Studies (FITS) will be discussed as these studies were used to inform selection of food choices 
for the food selection simulation exercise for the proposed study. Finally, research studies 
utilizing the theory of reasoned action (TRA) as the conceptual framework guiding the study will 
be presented.  
USDA guidelines 
In 1980, the USDA and the U.S. Department of Health and Human Services (HHS) 
jointly released the first edition of Nutrition and Your Health: Dietary Guidelines for Americans 
(United States. Congress. Senate. Committee on Appropriations. Subcommittee on Agriculture 
Rural Development and Related Agencies, 1980). Beginning in 1985 the USDA and HHS 
appointed a Dietary Guidelines Advisory Committee of prominent experts in nutrition and health 
to review current scientific and medical knowledge and recommend revisions. The National 
Nutrition Monitoring and Related Research Act of 1990 required the USDA and HHS to jointly 




Guidelines recommendations published have changed to reflect the emerging science. Evidence 
used to develop the dietary guidelines did not address portion size as a factor in childhood 
overweight and obesity. For example, systematic reviews used in the development of MyPlate 
from the USDA’s nutrition evidence library (available at nutritionevidencelibrary.com) 
contained reviews of research for educating the public on portion sizes for adults but not for 
children (USDA, 2014a). Dietary Guidelines for Americans provide dietary recommendations 
for individuals two years of age and older and information on how good dietary habits can 
promote health and reduce risk for chronic diseases. The ultimate goal of the Dietary Guidelines 
for Americans is to improve the health of Americans by promoting healthy eating habits and 
physical activity so that these behaviors and habits become the norm (Office of Disease 
Prevention and Health Promotion, 2014).  
In 1992, the first Food Guide Pyramid was developed from the Dietary Guidelines. In 
2005, the USDA developed newer versions of the food guide pyramid, MyPyramid and 
MyPyramid for Kids. These educational pyramids illustrate USDA recommendations regarding 
the types and quantities of foods based on age, gender and activity level and provide consumers 
with basic messages about healthy eating habits and physical activity. In 2011, the USDA 
replaced MyPyramid with a different graphic representation of the dietary guideline 
recommendations, MyPlate, to address aspects of portion size inaccuracies. For example, 
initially the visual educational tool employed by MyPyramid was in the shape of a pyramid with 
food groups that should be eaten in greater quantities placed closer to the bottom. The second 
iteration of MyPyramid had ‘slices’ of varying sizes from the top to the bottom of the pyramid 
indicating approximate amounts of food that should be eaten daily from each food group. The 




recommended amounts and portion sizes of food. The MyPlate visual educational tool provides 
the consumer with a graphic representation of food group proportions as it would appear on a 
plate. This change may aid consumers in selecting recommended amount of foods via food 
group.  
This study used the serving amounts recommended by the USDA as the comparative 
standard for evaluating the maternal behavior of selecting food for their child (Kant, Leitzmann, 
Park, Hollenbeck, & Schatzkin, 2009). These serving sizes are consistent with the MyPlate 
recommendations. The consistency with which parents follow the recommended guidelines will 
be defined as the degree to which their child meets these recommendations (Kant, et al., 2009).  
Women Infants and Children (WIC) 
The Special Supplemental Nutrition Program for Women, Infants and Children (WIC) 
was initiated in 1972 because various studies had identified hunger as a major problem in the US 
and there was a recognition that many low-income Americans were suffering from malnutrition. 
The mission of this program is to safeguard the health of low-income women, infants and 
children who are at nutritional risk. WIC provides nutritious food, nutrition education, referrals 
to social services and breast-feeding support to low income pregnant and postpartum women and 
children up to the age of 5. Almost half of all infants and a quarter of children ages 1-4 years in 
the US participate in this program (Oliveira & Frazao, 2009). WIC is funded by the USDA and 
all benefits are provided free of charge.  
At WIC’s inception supplemental foods containing high-quality protein, iron, calcium, 
and vitamins A and C, lacking in the diets of populations at nutritional risk at the time, were 
provided to parents. Food packages included combinations of the following foods; iron-fortified 




juice; eggs; milk (all types); cheese; peanut butter and/or dried beans or peas; tuna and carrots. If 
there were special dietary needs certain medical foods could be provided by the WIC package 
when prescribed by a licensed health care provider (Oliveira & Frazao, 2009). Although WIC 
expanded in the 1980’s and 1990’s as number of eligible people increased, the food packages 
remained largely unchanged until recently. In December 2007, program regulations were revised 
to reflect advances in nutrition science, current supplemental nutritional needs of WIC 
participants and the USDA 2005 Dietary Guidelines. Although all state agencies were required to 
implement the new revision between February 2008 and October 2009, New York and Delaware 
were the first states to implement the revised food packages in January 2009 (Oliveira & Frazao, 
2009). The main changes included provision of cash-value vouchers for fruits and vegetables, 
whole grain products, lower fat dairy foods and reduced juice quantities. The revised food 
package provides whole milk to children younger than 2 years of age and women can receive 
2%, 1% or skim milk.   
Portion size estimation 
A literature search was conducted using PubMed, Medline and CINAHL using the terms 
‘food portion size’ and ‘obesity’. Studies were limited to English language publications, human 
studies trials published between January 1, 2000 and December 31, 2010.  Studies were excluded 
if they did not report original data, if portion size was assessed by self-report such as via survey, 
questionnaire, food diary, dietary recall, if portion size estimation was not the main focus of the 
study or if the study was not conducted using the USDA recommended guidelines as a reference. 
The three search engines used produced a total of 121 articles (PubMed= 77, Medline=19, 
CINAHL=25) as being potentially relevant based on title and abstract. Reference lists of relevant 




were identified. After removing duplicate articles, the titles and abstracts of potentially relevant 
articles were reviewed producing 20 articles on portion size. Of these, 16 studies reported 
research conducted in adults and 4 studies conducted in children.   
Portion size research in adults 
Portion size research aims to elicit perceptions of portion sizes that people either self-
select or are provided. In each study, foods selected by participants were accurately weighed or 
measured and compared to the individual’s perception of the selected food. Portions were then 
compared to what is recommended based on gender, age and activity level. All studies used 
USDA recommended dietary guidelines for comparison.   
Table 1 provides detail regarding the 16 studies that examined portion size estimation in 
adults. Eleven of the studies employed randomization using randomized factorial (Godwin, 
Chambers, & Cleveland, 2004), randomized crossover (Flood, et al., 2006; Harnack, et al., 2004; 
Kral, Roe, & Rolls, 2004; Rolls, et al., 2002; Rolls, Roe, Kral, Meengs, & Wall, 2004; Rolls, 
Roe, & Meengs, 2004; Rolls, et al., 2006; Rolls, Roe, & Meengs, 2007) and randomized trial 
designs (Ayala, 2006). The remaining five studies used quasi-experimental (Burger, et al., 2007; 
Byrd-Bredbenner & Schwartz, 2004; Diliberti, et al., 2004) and cross-sectional survey designs 
(Huizinga et al., 2009; Schwartz & Byrd-Bredbenner, 2006). 
Of the quasi-experimental studies, a variety of designs were used: repeated measures 
(Burger, et al., 2007), pretest-posttest (Byrd-Bredbenner & Schwartz, 2004) and posttest only 
(Diliberti, et al., 2004). The majority of studies had relatively small samples of 23-75 subjects 
except for cross-sectional studies where, on average, sample sizes exceeded 100. The majority of 
subjects enrolled in the studies were women. Of the 16 studies only four (Ayala, 2006; Godwin, 




Table 1  
Portion size research in adults    
 
Author, Year Study design/ 
sample  
Portion size Measurement Findings 
Rolls, Morris 
and Roe, 2002 
 
Randomized 
crossover; N = 51, 




Subjects presented or self-selected 
1 of 4 portion sizes: 500g, 625g, 
750g, and 1000g 
Subjects evaluated 1 day per week 
for 4 weeks 
 Greater consumption as portion size 
increased (P<0.0001) 
Caloric intake 30% higher with largest 
portion size compared to smallest portion 
No differences in consumption when 
food was served or self-selected 
    
Diliberti, Bordi, 
Conklin, Roe, 
& Rolls, 2004 
 
Posttest only; N 
=180, 54% female; 
age ≥18; Race/ 
ethnicity not 
reported 
Subjects presented with either a 
standard portion or a larger portion 
in a restaurant setting. Uneaten 
food weighed and subtracted from 
total to determine energy intake. 
  
Caloric intake 43% higher when larger 
portions were served compared to 
standard portion size (571 vs. 399 





factorial; N = 120, 
68% female; age18-
65; 60% African 
American 
Subjects assigned to 1 of 4 groups 
to estimate amounts of food eaten 
during a meal on the previous day: 
guided in-person with 2-
dimensional (2-D) PSEAs, guided 
telephone with 2-D aids, guided in-
person with 3-dimensional (3-D) 
aids and unguided in-person with 3-
D aids 
No significant differences noted for 
interview style or PSEA type 
Less than 1/3 of respondents correctly 
estimated intake within ±20% for any 
specific food. 




crossover; N = 49, 
55% female; age 
25-84; 98% White 
Subjects estimated meal 
consumption using small PSEAs or 
large PSEAs 
Estimated intake 599 calories with small 
PSEAs versus 728 calories with large 
PSEAs (P<0.05) 
Actual mean caloric intake 998 calories 













Author, Year Study design/ 
sample  
Portion size Measurement Findings 
per meal 








Subjects presented 3 portion sizes: 
500g, 700g or 900g and 2 versions 
(greater density 7.23 kJ/g versus 
lesser density 5.23 kJ/g) of the 
entrée for a total of 6 testing 
conditions 
56% more calories consumed when the 
largest portion of higher density food 
served  
Portion size and energy density 
independently related to overall caloric 
intake (P<0.0001) 




crossover; N = 42, 




Subjects presented 6 versions of a 
salad varying in portion size (150 
versus 300g) and caloric density 
(0.33, 0.67 and 1.33 kcal/g).  
Consuming low-calorie-dense salads 
reduced caloric intake by 7% for the 
small and 12% for the large portion  
Consuming high-energy-dense salads 
increased caloric intake by 8% for the 




& Wall, 2004 
 
Randomized 
crossover; N = 60, 




Subjects served 1 of 5 size 
packages of potato chips (28, 42, 
85, 128 or 170g) to evaluate effect 
of potato chip snack preload on 
subsequent meal intake 
Combined caloric intake from snack and 
dinner increased as package size of snack 
increased 
 Subjects consumed an additional 143 
calories combined intake when served the 










Subjects served 1 of 4 sandwich 
sizes (6, 8, 10 or 12 inches) and 
evaluated 1 day per week for 4 
weeks 
Larger sandwich size significantly 





RCT; N = 76, 100% 
female; age 19-79; 
58% White 
Subjects assigned to 1 of 3 groups 
(computer training, group training, 
no training [control]) to evaluate 
Greater estimation errors observed for 
formless foods at baseline 
Both training methods resulted in 







Author, Year Study design/ 
sample  
Portion size Measurement Findings 
effect of portion size estimation 
training 
 
significant improvements in estimating 
the size of food models, greater self-
efficacy for judging portion sizes and 
more accurate knowledge of portion 
information 




crossover; N = 33, 




Subjects served lunch 1 day per 
week for 6 weeks with varying size 
(360 or 540g) and type of beverage 
(cola, diet cola or water) 
Increasing the size of the beverage 
significantly increased the amount of 
beverage consumed, regardless of type of 
beverage served (P<0.05) 




crossover; N = 32, 
50% female; age 
19-37; 
Race/ethnicity not 
reported   
Subjects provided with varying 
portion sizes (100, 150 or 200%) of 
all foods for 2 days per week over 3 
weeks  
Increasing portion size by 50% and 
100% increased daily caloric intake by 16 
and 26% 
Effect of portion size on caloric intake 
was sustained over following 2 days in 








study; N = 177, 




Subjects self-selected a typical 
portion of what they would 
consume at one meal 
Participants underestimated portion size 
and caloric content of selected foods 
Volume and calorie estimates were 
within 25% of their actual recommended 
amounts less than half of the time. 






67% female; age 
16-33; 
Race/ethnicity not 
Subjects self-selected 15 foods/ 
beverages that they felt were 
representative of their typical 
portion sizes 
Participants chose larger portion sizes 
compared to reference portion sizes in 10 
of 15 food/beverage items and 
significantly larger portion sizes for high-
carbohydrate foods compared to high-fat 
foods 







Author, Year Study design/ 
sample  
Portion size Measurement Findings 
reported    BMI positively predicted self-selected 
portion size for 6 of 15 food/beverage 
items 








Subjects provided all food and 
beverages for 11 consecutive days 
on 2 separate occasions  
Time 1 standard portions, Time 2 
portions increased by 50%  
Daily intake increased by 423 
calories/day with larger portion size for 









female; age 18-62; 
64% White 
Subjects asked to prepare 4 food/ 
beverage items (pasta, canned 
pineapple, ground beef and 
cranberry juice) for a typical meal; 
then asked to prepare their 
perception of a standard serving 
size of each item 
65% of subjects were accurate when 
asked to serve a single serving 
62% were accurate when asked to serve 
a specific amount 
  PSEA=Portion size estimation aid(s) 
  RCT= Randomized controlled trial 
  F= Female 
  M=Male







Table 2  Portion size research on children  
 




crossover; N=32; 56% 




different sizes of entrée 
once a week for 3 weeks  
3 yrs.:150g, 263g, 376g  
5 yrs: 225g, 338g, 450g 
Older preschoolers consumed more food 
when larger portion served (P<0.002). 
Younger preschoolers consumed similar 







crossover; N=18; 77% 
female; age 13-17; 
61% African 
American 
Subjects presented with 3 
conditions of fast food 
items;  all food presented 
at the same time,  food 
presented in separate 
packaging, food 
presented in separate 
packaging and delivered in 
15 minute intervals 
No significant differences in caloric intake 
noted across testing conditions 
Adolescents consumed 50% of daily 
energy needs during testing session 
Subjects recalled fast food intake more 
accurately after condition 3. 
  
Fisher, Arreola, 




59% of children 
female; age 5; 53% 
Hispanic, 47% African 
American 
Subjects provided 3 meals 
(standard portion or 
doubling of reference 
foods) on 2 testing days;  
  
Larger portion sizes increased the energy 
intake of those foods by 23% (180 kcal) 
(P<0.0001) but intake from unaltered food 
not affected 
Children: Total daily caloric intake 12% 
higher during larger portion size condition 
(P<0.001) 
Mothers: Total daily caloric intake 6% 
higher when larger portion size served 
(P<0.01) 
Fisher, Liu, Birch 
& Rolls, 2007 
Randomized 
crossover; N=53; 53% 
Subjects presented 4 
portion/energy density 
Children consumed 33% more of large 
entrée compared to small entrée (210 vs. 







Author(s), Year Study design/ sample  Portion size measurement Findings 
female; age 5-6; 30% 
White, 38% African 
American; 28% 
Hispanic 
conditions; 250g and 500g; 












the majority of subjects being non-Hispanic white. Only 2 studies reported a predetermined 
sample size based on an a priori power analysis (Fisher, Arreola, et al., 2007; Flood, et al., 2006). 
The majority of studies were conducted in laboratory settings.  
Nine studies (Burger, et al., 2007; Diliberti, et al., 2004; Flood, et al., 2006; Kral, et al., 
2004; Rolls, et al., 2002; Rolls, Roe, Kral, et al., 2004; Rolls, Roe, & Meengs, 2004; Rolls, et al., 
2006; Rolls, B. J., et al., 2007)  examined the effect of larger portion sizes on a subject’s caloric 
intake. Findings of each of these studies were consistent in demonstrating that as portion size 
increased, the total number of calories for the meal increased. Two studies (Kral, et al., 2004; 
Rolls, et al., 2006) compared subjects’ ratings of hunger and fullness before and after 
consumption of a meal served in different portion sizes and found no significant differences in 
hunger and fullness across differing portion sizes.  
Two studies (Huizinga, et al., 2009; Schwartz & Byrd-Bredbenner, 2006) used cross-
sectional survey designs and examined the subject’s skill in selecting a predetermined amount of 
food. Subjects significantly overestimated portions when asked to select amounts of food 
representative of a typical portion size suggesting that their skill in selecting specific amounts of 
food is lacking. Four studies (Ayala, 2006; Byrd-Bredbenner & Schwartz, 2004; Godwin, et al., 
2004; Harnack, et al., 2004) examined the effect of using portion size estimation aids (PSEAs) 
on a subject’s estimation accuracy. Findings of these studies differed depending on the size and 
type of estimation aid used. Harnack and colleagues (Harnack, et al., 2004) examined the effect 
of using larger portion size estimation aids on portion size estimation skills and found that 
portion size estimation was more accurate when more realistic, larger-sized PSEAs were used. In 
another study, Byrd-Bredbenner and Schwartz (2004) examined the effect of different types of 




improved portion size estimation skill with no significant differences found between the 2 types 
of PSEAs. Ayala (2006) examined the effect of portion size estimation training. Findings from 
this study demonstrated that portion size estimation training significantly improved portion size 
estimation skill. Goodwin, Chambers & Cleveland (2004), examined different types of PSEAs 
and concluded that no difference in portion size estimation skill was noted for either type of 
estimation aid, 2-dimensional or 3-dimensional; of note, only 1/3 of subjects were able to 
accurately estimate intake within 20% of what they were requested to estimate.  
Collectively, findings of this body of research indicate that adults lack skill in selecting 
specific amounts of food and identifying recommended amounts of food for themselves. 
Findings are inconsistent regarding whether portion size estimation training is effective in 
increasing estimation skill. Surprisingly, only one study (Godwin, et al., 2004) reported 
including African American and Latino subjects despite that fact that African Americans and 
Latinos are disproportionately affected with higher rates of overweight and obesity. 
Portion size research in children 
Table 2 summarizes four quantitative studies (Ebbeling, et al., 2007; Fisher, Arreola, et 
al., 2007; Fisher, Liu, et al., 2007; Rolls, Engell, & Birch, 2000) that examined portion size 
research in children. All of these studies employed a randomized crossover design. Rolls, Engell, 
Birch (2000) studied the effect of portion size presentation on the eating behavior of 3 to 6 year 
old children and found that the older children (5-6 years) consumed more food when served a 
larger portion; however, the larger portion sizes did not affect the eating behavior of younger 
children (3-4 years). Two other studies (Fisher, Arreola, et al., 2007; Fisher, Liu, et al., 2007) 
that examined the effect of portion size on 5-6 year old children reported similar findings. Fisher, 




energy intake by 23% in 5 year olds and Fisher, Liu, Birch & Rolls (2007) found that 5 and 6 
year olds consume 33% more of a large entrée compared to a small entrée. Ebbeling, Garcia-
Lago, Leidig, Seger-Shippee, Feldman & Ludwig (2007) examined the effect of food 
presentation to adolescents and found no difference in portion size estimates with differences in 
packaging.  Findings from these studies on portion size indicate that as the portion size increases 
overall caloric intake also increases in older children; however, the effect of portion size on 
younger children remains unclear. A qualitative study (Croker et al., 2009), not included in the 
table, examined mothers’ views on portion sizes for their children. This research included focus 
groups with 14 mothers of 8 to 11-year-olds and revealed that mothers were unconcerned with 
portion sizes and would not welcome guidance if it involved weighing foods. The weighing task 
used in this research revealed a wide variation in the portion sizes served to children. The authors 
concluded that there was little understanding of age-appropriate serving sizes among mothers in 
this study. 
Excess weight is the result of a positive caloric or energy balance. Larger portion sizes or 
selection of energy dense foods increase caloric intake. Although this appears to be a simple 
relationship, research findings demonstrate that people inaccurately estimate portion size. 
Further, the effects of subtle increases in portion size can take several months to manifest as 
noticeable weight gain. Although guidelines are available for the number of servings required, 
the problem of portion size estimation due to problems with visual perception remains. 
Inaccurate portion size estimation skills may undermine efforts to provide parents with 
appropriate dietary recommendations because parents may find it difficult to determine 





Feeding Toddlers and Infants studies (FITS) 
In 2002 and 2008, the Gerber Products Company sponsored the Feeding Infants and 
Toddlers Studies (FITS). The purpose of these cross-sectional national surveys of parents and 
caregivers was to examine infant and toddler food and nutrient intake (Briefel et al., 2010; 
Ziegler, Briefel, Clusen, & Devaney, 2006). FITS 2002 was the first large-scale study to use the 
Institute of Medicine’s Dietary Reference Intakes (DRIs) to assess the nutrient adequacy of the 
diets of infants and toddlers (Ziegler, Briefel, et al., 2006).  
2002 FITS sample. Three thousand twenty two parents and caregivers of infants and 
toddlers between 4 and 24 months of age participated in the 2002 survey. The sample was 
obtained from the New Parent Database from Experian, Inc. Experian compiled the database 
from over 2,500 sources including maternity clothing stores, hospital photographers, baby 
furniture suppliers, diaper companies, hospital “welcome” gift packs and bank surveys (Devaney 
et al., 2004). It was estimated that the Experian database captured 51% - 67% of all children in 
the US population (Devaney, et al., 2004). A random sample of the Experian database was 
identified by age and region of the country. Parents of children in the 4-6 and 9-11 month age 
group were oversampled because these age groups typically experience transitions in infant 
feeding practices. The sample (12% Hispanic, 20% nonwhite with equal numbers of male and 
female children), was similar to national estimates for the percentage for nonwhites but lower for 
the percentage of those of Hispanic origin (Devaney, et al., 2004).  
Potential FITS participants were first contacted by telephone to confirm that the 
household was eligible, collect demographic information, and identify the caregiver most 
knowledgeable regarding the child’s eating patterns and intake. Following the interview, a packet 




knowledgeable about the child’s eating patterns. Approximately one week following the initial 
contact, participants were interviewed via telephone by trained interviewers and a 24-hour 
dietary recall was obtained. A random subsample of participants (n=703) participated in a second 
dietary recall 3-10 days following the initial contact to calculate usual nutrient intake 
distributions and assess nutrient adequacy.  
Studies using 2002 FITS data. FITS data have been used by several researchers to 
examine the diets of infants and  toddlers for energy and nutrient intake (Fox, Pac, Devaney, & 
Jankowski, 2004; Fox, Reidy, Novak, & Ziegler, 2006), adherence to recommended nutritional 
guidelines (Briefel, Reidy, Karwe, & Devaney, 2004), portion size (Fox, Devaney, Reidy, 
Razafindrakoto, & Ziegler, 2006; Fox, Reidy, Karwe, et al., 2006), diets of Hispanic children 
(Mennella, Ziegler, Briefel, & Novak, 2006; Ziegler, Hanson, Ponza, Novak, & Hendricks, 
2006) and maternal characteristics associated with adherence to AAP feeding guidelines 
(Hendricks, Briefel, Novak, & Ziegler, 2006). Using FITS data, Fox and colleagues (Fox, et al., 
2004) examined the foods eaten daily by infants and toddlers and reported that 21% of children 
21-24 months of age consumed no discrete serving of vegetables (served independently of an 
entrée that included a vegetable as a component such as pizza) and 35% consumed no discrete 
fruit. In a subsequent study, Fox and colleagues (Fox, Reidy, Novak, et al., 2006) examined 
energy intake of toddlers in the FITS sample and reported that energy intake was consistent with 
earlier studies using data from the Continuing Survey of Food Intakes by Individuals (CSFII) 
1994-1995 (Harnack, Walters & Jacobs, 2003) but higher than levels recommended using 
Dietary Reference Intakes (DRIs) standards for energy intake (Devaney et al., 2004; Dwyer, 




Two studies to date have used FITS data to examine portion sizes in young children (Fox, 
Devaney, et al., 2006; Fox, Reidy, Karwe et al., 2006). In the first study, Fox and colleagues 
(Fox, Reidy, Karwe et al., 2006) examined the average portion sizes consumed per eating 
occasion. Average per-eating occasion was determined by summing the total amount of food 
consumed over the day divided by the number of eating occasions. Number of eating occasions 
was defined as the total number of times a child had anything to eat or drink during a 24-hour 
period (excluding water only or vitamin supplements). Findings of this study demonstrated that 
the portion size of toddlers was consistent with what had been reported in earlier studies 
(Harnack, et al., 2003). However, although average portion size  of formula, juice, meats and 
cheese for FITS infants and toddlers was consistent with USDA recommendations, more than 
half the children consumed quantities greater than that recommended by the Child and Adult 
Care Food Program (CACFP) for milk, cereal, breads, fruits, and vegetables (Fox, Reidy, Karwe, 
et al., 2006).  CACFP, a program administered by the USDA Food and Nutrition Service (FNS), 
provides grants to states to provide meals and snacks to low-income families ("Child and Adult 
Care Food Program," 2012). The inconsistency between USDA and CACFP recommendations 
indicates that the public receives conflicting messages about appropriate amounts of food.  
 In a subsequent study, Fox and colleagues (Fox, Devaney, et al., 2006) examined portion 
size and average energy intake to measure self-regulatory eating behaviors in infants and 
toddlers. Self-regulatory behaviors were measured by comparing average portion size, total 
number of eating occasions and average energy intake.  Findings demonstrated that when a 
meal’s energy density is low, infants 11 months and younger eat more; conversely, as the energy 
density of a diet goes up they consume less. However, there was no relationship between portion 




children age. This finding is consistent with other studies examining self-regulatory behaviors 
which have demonstrated that infants have an innate ability to self-regulate their energy intake 
by responding to hunger and satiety cues (Birch & Davison, 2001; Dewey, 2001; Rolls, et al., 
2000; Wilson, 2000).  
Briefel (2004) examined parental adherence to infant feeding recommendations and 
found poor adherence to American Academy of Pediatrics (AAP) recommendations regarding 
breastfeeding and introduction of food, juice, and cow’s milk. The percentage of infants who 
were breastfeeding at 4-6 months was 26% and for infants 9-12 months of age it was 21%. 
Although the AAP recommends that cereal be introduced between 4-6 months of age, 29% of 
parents reported that they introduced infant cereals or pureed foods prior to 4 months of age. In 
addition, although the AAP recommends introducing juice after 6 months of age, 22% of parents 
reported giving their infants juice earlier than recommended (Fox, et al., 2004).  
Using data from 371 Hispanic infants and toddlers included in the 2002 FITS sample, 
Mennella and colleagues (2006) and Ziegler and colleagues (2006) examined the types of foods 
fed to Hispanic infants and toddlers. Although Hispanic infants were more likely to have been 
breastfed and were more likely to consume fresh fruits and vegetables on a daily basis they were 
also more likely than non-Hispanics to be eating pureed baby foods on a daily basis at 4 to 5 
months (Mennella, et al., 2006).  Ziegler (2006) compared the meal and snack intakes of 
Hispanic and non-Hispanic infants and toddlers.  There were no significant differences in total 
daily energy intake between groups. However, there were differences in the types of energy 
consumed.  For example, although Hispanic children consumed a significantly lower percentage 
of energy from fat and saturated fat, they consumed a higher percentage of carbohydrate 




Hendricks (2006) examined the association between maternal characteristics such as 
income, age, education and infant and toddler feeding practices in a sample of 2,515 mothers 
who participated in the 2002 FITS study. Having a college education was positively associated 
with the largest number of recommended feeding behaviors (Hendricks, et al., 2006). College-
educated mothers were also more likely to follow AAP recommendations on breastfeeding and 
more likely to delay the introduction of juice and other foods until 6 months of age. In addition, 
infants and toddlers whose mothers had a college education were more likely to consume fruit 
and less likely to consume sweetened beverages. 
Studies using 2008 FITS data. In 2008, 3,272 parents and caregivers of infants, toddlers 
and preschoolers from birth to 4 years of age participated in the second FITS survey. Similar to 
the first FITS study, a random sample was obtained from the New Parent Database from 
Experian, Inc. and included 21% Hispanic and 20% nonwhite participants (Briefel, et al., 2010). 
The age inclusion criterion was increased to 59 months of age to capture the feeding practices of 
preschool age children. Similar to the 2002 FITS survey protocol, potential FITS participants 
were first contacted by telephone to confirm that the household was eligible, collect demographic 
information, and identify the caregiver most knowledgeable about the child’s eating patterns and 
intake. Following the interview, a packet of information including a food measurement booklet 
was mailed to the most knowledgeable caregiver. Approximately one week following the initial 
contact, participants were interviewed via telephone by trained interviewers and a 24-hour 
dietary recall was obtained.  A random subsample of participants (n=701) participated in a 
second dietary recall 3-10 days following the initial contact to calculate usual nutrient intake 
distributions and assess nutrient adequacy.  FITS 2008 data have been used by researchers to 




Condon, Briefel, Reidy, & Deming, 2010),  portion size (Dwyer, Butte, Deming, Siega-Riz, & 
Reidy, 2010), and adherence to recommended nutritional guidelines (Butte et al., 2010; Siega-
Riz et al., 2010) and compare findings over time. To date there are no published studies on self-
regulatory behaviors. 
Studies using 2008 FITS data compared to 2002 FITS data. Butte et al. (2010) 
examined mean energy intakes of infants (6-11 months), toddlers (12-23 months) and 
preschoolers (24-59 months). In the 2008 sample, energy intake was significantly lower in 6-11 
month olds and 12-23 month olds compared to the 2002 sample. The majority of infants (6-11 
months) and toddlers (12-23 months) in the 2008 sample demonstrated energy intakes within the 
recommended range. As the 2002 sample did not include preschoolers (24-59 months), 
comparisons of 2008 data with earlier data were not possible. Mean energy intakes for 
preschoolers 24-59 months of age appear to be within recommended amounts but researchers did 
not account for gender or activity level which impacts recommended energy intake at these ages. 
Dwyer et al. (2010) and Siega-Riz et al. (2010) examined adherence to American Academy of 
Pediatrics recommended infant feeding guidelines. In 2008 breastfeeding rates were 49% at 6 
months of age and 24% at 12 months of age. In 2002, breastfeeding rates were 26% at 6 months 
of age and 21% at 12 months of age indicating an improvement (Siega-Riz et al., 2010). 
Although the AAP recommends that cereal be introduced between 4-6 months of age, 29% of 
parents in the 2002 FITS sample reported introducing infant cereals or pureed foods prior to 4 
months of age and in 2008 there was minimal consumption of foods prior to 4 months of age 
except infants cereals (11%) (Siega-Riz et al., 2010).  In addition, the AAP recommends 




juice earlier than 6 months of age (Fox et al., 2004) but in 2008 it was less than 5% (Siega-Riz et 
al., 2010).   
Another study (Siega-Riz et al., 2010) using 2008 FITS data reported that 32% of 21-24 
month olds did not eat an individually presented discrete vegetable on a daily basis and 27% did 
not eat fruit. Although there were fewer differences between the two surveys in the proportion of 
children consuming vegetables, consumption of white potatoes was markedly lower in 2008 
among toddlers. Most of this reduction in white potato consumption was in the form of French 
fries. Among children 18-20.9 months of age, the consumption of French fries was decreased by 
almost 50% (Siega-Riz et al., 2010). Fruit consumption among infants less than 6 months of age 
decreased from 36.5% (2002) to 18.5% (2008) suggesting greater adherence with 
recommendations. Consumption of fruit, sweetened beverages, or any solid food before the age 
of 6 months is not recommended (Siega-Riz et al., 2010). There were also improvements in the 
consumption of sweets, suger-sweetened beverages and salty snacks (Siega-Riz et al., 2010). In 
2008 consumption of sweets from sugar, syrup and preserves declined significantly for 4-5.9 and 
12-14.9 month olds and the percentage of children 6-11.9 months of age consuming salty snacks 
also declined (Siega-Riz et al., 2010).   
The new data from FITS indicate that although there is much room for improvement it 
appears that some aspects of child feeding is improving which may indicate adherence to obesity 
prevention messages. Of great importance is what appears to be a longer duration of 
breastfeeding and a delay in introduction of complementary foods. In addition, significant 
reductions in the percentage of infants and toddlers consuming any desserts, candy or sweetened 




providing high quality foods during the early years are of paramount importance for lifetime 
health (Heidemann et al., 2008).  
The Theory of Reasoned Action 
The TRA (Ajzen & Fishbein, 1977,1980) and it’s extension, the theory of planned 
behavior (Ajzen, 1991), have been utilized as the conceptual frameworks to study a variety of 
health behaviors such as prenatal screening (Michie, Dormandy, French, & Marteau, 2004), 
cervical cancer screening (Bish, Sutton, & Golombok, 2000), weight loss (Hunt & Gross, 2009), 
sunscreen use (Myers & Horswill, 2006), smoking cessation (O'Connell, 2009) and condom use 
among teenagers (Muñoz-Silva, Sánchez-García, Nunes, & Martins, 2007).  To specifically 
examine how the TRA has been used to study food choice behaviors and the magnitude of 
association between constructs within the TRA model, a literature search of studies published 
between January 1990 and November 2011 and restricted to the English language was conducted 
in PubMed using the search terms “theory of reasoned action” and “food”.  Seventeen studies 
(Arvola, Lahteenmaki, & Tuorila, 1999; Booth-Butterfield & Reger, 2004; Brewer, Blake, 
Rankin, & Douglass, 1999; Brinberg, Axelson, & Price, 2000; Folta, Bell, Economos, Landers, 
& Goldberg, 2006; Freeman & Sheiham, 1997; Grogan, Bell, & Conner, 1997; McCarthy, de 
Boer, O'Reilly, & Cotter, 2003; McCarthy, O'Reilly, Cotter, & de Boer, 2004; Mesters & 
Oostveen, 1994; Paradis et al., 1995; Richardson, Shepherd & Elliman, 1993; Shepherd & 
Towler, 2007; Silk, Weiner, & Parrott, 2005; Stafleu, Van Staveren, De Graaf, Burema, & 
Hautvast, 1995; Wang, Worsley, & Cunningham, 2008,2009) were identified.  After exclusion of 
studies that did not examine food in a health-related context or were duplicates or commentaries, 
12 studies (Booth-Butterfield & Reger, 2004; Brewer, et al., 1999; Freeman & Sheiham, 1997; 




1993; Shepherd & Towler, 2007; Silk, et al., 2005; Stafleu, et al., 1995; Wang, et al., 2008,2009) 
were appraised for study quality using a Critical Appraisal Skills Programme (CASP) tool to 
examine relationships between model constructs. One study (Shepherd & Towler, 2007), 
originally published in 1992, was republished in its entirety in 2007 as seminal work (Shepherd, 
2007) in the study of the relationship between knowledge, attitude and behaviors. Table 3 
provides detail regarding each study, components of the TRA model that were examined, and 
findings that support or do not support relationships within the model. 
Eleven of the studies used a cross-sectional survey design (Brewer, et al., 1999; Freeman 
& Sheiham, 1997; Grogan, et al., 1997; McCarthy, et al., 2004; Mesters & Oostveen, 1994; 
Richardson, et al., 1993; Shepherd & Towler, 2007; Silk, et al., 2005; Stafleu, et al., 1995; 
Wang, et al., 2008,2009), and one used a randomized controlled design (Booth-Butterfield & 
Reger, 2004).  None of the studies reported an a priori power analysis. Survey response rates 
were reported in five of the studies (Freeman & Sheiham, 1997; Grogan, et al., 1997; 
Richardson, et al., 1993; Wang, et al., 2008, 2009) but only two studies (Freeman & Sheiham, 
1997; Grogan, et al., 1997) had high response rates (94% and 86% respectively). Nine studies 
(Brewer, et al., 1999; Freeman & Sheiham, 1997; Grogan, et al., 1997; McCarthy, et al., 2003; 
Mesters & Oostveen, 1994; Richardson, et al., 1993; Shepherd & Towler, 2007; Silk, et al., 
2005; Stafleu, et al., 1995) used investigator developed instruments but only three (McCarthy, et 
al., 2004; Mesters & Oostveen, 1994; Silk, et al., 2005) reported psychometric properties of the 





Table 3  

















attitudes related to 
fat intake in meat, 
dairy and fried 
foods 
Moderate positive correlation ( r=.64)  
between attitude toward eating fatty foods 
(meat-based) and  behavioral intent (intent to 
eat fatty meat-based food)  
Low positive correlation (r=.40) between 
attitude toward eating fatty foods (dairy-based) 
and behavioral intent (intent to eat fatty dairy-
based food) 
Moderate positive correlation (r=.61) between 
attitude toward eating fatty foods (fried) and 
behavioral intent (intent to eat fried food) 
Limitations 
Response rate not reported 
Investigator developed 
questionnaire; 









related to meat 
consumption and 
vegetarianism  
No association between attitudes (beliefs x 
evaluation) and  present consumption of foods 
 
Limitations 
37% response rate 
Investigator developed 
questionnaire; 












eating sweet and 
fattening between 
meal snacks 
Low positive correlation (r=.45) between 
attitudes toward sweet snacks and  behavioral 
intent to consume sweet snacks  
Low positive correlation (r=.35) between 
subjective norm towards eating sweet snacks 
and behavioral intent to consume sweet snacks 
Strengths 
Investigator developed 
questionnaire; Cronbach’s  
alphas of all scales ≥ .80 
Limitations  

















No relationship between mother/daughter; 
mother/grandmother; and 
grandmother/granddaughter) for  attitudes 
toward eating various foods  
No relationship between liking attitudes 
Limitations  
Response rate not reported  
Investigator developed 
questionnaire; 
psychometrics  not reported 











Purpose of study Findings specific to the TRA Study Strengths and 
Limitations 
1995 triads, 100% 




consumption of 20 
foods that 
contribute to fat 
intake in 3 
generations of 
women 
toward various foods in the daughter-mother 
dyad and in the mother-grandmother dyads 
No significant relationship between intention 
to consume various foods between the 










of adolescents to 
make good food 
choices specifically 
adding sugar to hot 
drinks 
Little if any positive correlation (r=.25) 
between attitude and behavioral intent to add 
sugar to hot drinks 
Little if any positive correlation (r=.23) 
between normative belief and behavioral intent 
to exclude sugars from hot drinks 
Strengths 



















Low positive correlation (r=.49) between 
men’s attitudes toward eating sweet snacks 
and behavioral intent  
Moderate positive correlation (r=.58) between 
behavioral intent to eat sweet snacks and 
consumption of sweet snacks in men 
Little if any positive correlation (r=.22) 
between subjective norm and behavioral intent 
to eat sweet snacks in women  
Low positive correlation (r=.39) between 
behavioral intent to eat sweet snacks and 
consumption of sweet snacks in women 
No differences on reported consumption of 
snacks in both genders 
Strengths 
















2%, whole milk) in 
Subjective norm did not predict behavior 
Strong positive correlation (r=.70) between 
attitude toward drinking skim milk and 
behavioral intent 
Limitations  
Response rate not reported 
Investigator developed 
questionnaire; 











Purpose of study Findings specific to the TRA Study Strengths and 
Limitations 






women.  Low positive correlation (r=.47) between 
attitude toward drinking whole milk and 
behavioral intent 












Examine effect of 
targeted message to 
change consumer 
purchasing of milk 
to ≤1% fat content 
Intervention of targeted message increased 
self-reported change in consumer beliefs about 
skim milk and increased self-reported 
switching rates from higher fat milk to lower 
fat milk varieties 21% to 38% 
Intervention increased market share of low-fat 
milk sales (behavioral intent) from 13% to 
125% at different store locations 
Intervention had no effect on subjective norm 
(motivation to comply with one’s doctor, 
family, or community about their preferences)   
Limitations  
27% attrition rate 
Intention to treat analysis 
not performed 
Limited generalizability 
Response rate not reported 
McCarthy, 
O’Reilly, 










pork and poultry on 
consumption 
Moderate positive correlation (r=.64) between 
attitude toward poultry consumption and 
behavioral intent 
High positive correlation (r=.72) between 
attitudes toward consumption of pork and 
behavioral intent  
Moderate positive correlation (r=.51) between 




psychometrics reported for 
outcome evaluation (health 
consciousness)(
Limitations  
















 4 clusters of participants identified by 
reported attitude and subjective norm factors: 
(1) negative views,  (2) ambivalent attitudes, 
(3) negative attitudes but positive subjective 
norms, and (4) positive attitudes but negative 




psychometrics reported for 
subjective norms ( 
and attitudes ( 















foods Limitations  



















health attitudes and 
behaviors 
Low positive correlation (r=-.43) between 
materialism (belief) and attitudes in younger 
women 
Low positive correlation (r=-.32) between 
masculinity (belief) and attitudes in younger 
women 
Moderate positive correlation (r=.53) between 
attitude and healthy eating behaviors in 
younger women 
Low positive correlation (r=.32) between 
attitude and healthy eating behaviors in older 
women 
Strengths  
Psychometrics reported for 
the attitudes scales were; 
.81, .78 and .70; materialism 
scales were; .77 and 
masculinity scale; .84 
Limitations  

























Low positive correlation (r=0.41)  between 
diaphanous body image (belief) and negative 
food attitudes  
Low positive correlation (r=0.32)  between 
negative food attitudes and consumption of 
sugar and fats among younger women   
Limitations  
36.5% response rate 
 
TRA = Theory of Reasoned Action 
RCT = Randomized controlled trial 
 







Attitudes and Behavioral Intent 
Eight studies examined the relationship between attitude and behavioral intent (Brewer et 
al., 1999; Freeman & Sheiham, 1997; Grogan et al., 1997; McCarthy et al., 2004; Mesters & 
Oostveen, 1994; Richardson et al., 1993; Shepherd & Towler, 2007; Wang et al., 2008). Of 
these, two (Brewer et al., 1999; McCarthy et al., 2004) found high correlations (0.70 and 0.72) 
and two (Shepherd & Towler, 2007; Wang et al., 2008) found moderate correlations (r=0.64 and 
r=0.53) between these constructs.  
Brewer et al. (1999) examined attitudes toward drinking skim and/or whole milk and 
intent to drink skim milk (behavioral intent) in a sample (N=100) of women. They found a high 
positive correlation (r=0.70) between attitude toward drinking skim milk (attitude) and 
behavioral intent to drink skim milk and a low positive correlation (r=0.47) between attitude 
toward drinking whole milk (attitude) and behavioral intent to drink whole milk.  In their 
randomized controlled trial, Booth-Butterfield and colleagues (2004) used constructs of the TRA 
model as the framework to examine the effect of a community level campaign designed to 
encourage consumers to switch from whole milk to skim milk. In the community exposed to the 
intervention, subject attitudes, behavioral beliefs and behavioral intent to drink skim milk 
significantly increased purchase of skim milk (effect size 0.56).  
McCarthy et al. (2004) examined attitudes toward eating different types of meat (attitude) 
and intent to purchase that type of meat within the next week (behavioral intent) in a sample of 
adults (87% female). Findings of this study demonstrated a high positive correlation (r=0.72) 
between attitude towards pork consumption (attitude) and intent to purchase pork within the next 
week (behavioral intent) and a moderate positive correlation (r=0.64) between attitude toward 




week. Another study (Wang, et al., 2008) also found moderate positive correlations (r=0.53) 
between attitude toward health (attitude) and intent to eat healthy food (behavioral intent) in 
younger women. Shepherd & Towler (2007) found moderate correlations (r=0.64 and r=0.61) 
between attitude toward eating fatty meat-based foods (attitude) and intent to eat fatty meat-
based foods (behavioral intent) and attitude toward eating fatty foods (attitude) and intent to eat 
fried foods (behavioral intent).  
Subjective Norm and Behavioral Intent 
Five studies examined the relationship between the constructs subjective norm and 
behavioral intent (Brewer, et al., 1999; Freeman & Sheiham, 1997; Grogan, et al., 1997; 
McCarthy, et al., 2004; Mesters & Oostveen, 1994). Of these, only one (McCarthy, et al., 2004) 
found a moderate correlation (0.51) between the constructs.  McCarthy et al. (2004) found a 
moderate positive correlation (r=0.51) between the influence of important others toward pork 
and poultry consumption (subjective norm) and intent to eat these meats within the next week 
(behavioral intent). Therefore, additional studies (Bish, et al., 2000; Hunt & Gross, 2009; Michie, 
et al., 2004) deemed to be of high quality were reviewed to better understand the relationship 
between these constructs.  
In their longitudinal study examining prediction of exercise in bariatric surgery patients, 
Hunt and Gross (2009) examined exercise behaviors in 212 morbidly obese patients pre and post 
bariatric surgery. In patients 6-9 months post-bariatric surgery a moderate correlation (r=0.65) 
was found between the participant’s perception of whether people important to them think they 
should exercise (subjective norm) and their plans to engage in exercise (behavioral intent). In 




with the question, “I intend to exercise regularly over the next two weeks” (Hunt & Gross, 
2009).  
In their prospective study, Michie et al. (2004) examined the participant’s intentions to 
participate in prenatal screening for Down syndrome (behavioral intent) and the participant’s 
rating of how important it was to obtain a prenatal screening by the people they perceived to be 
significant (subjective norm). TRA constructs were measured after women were offered a 
screening test but before they had an opportunity for testing. A high correlation (r=0.76) was 
found between a woman’s perception of how others valued the importance of prenatal screening 
(subjective norm) and her intention to participate in screening (behavioral intent) during the 
pregnancy. Prenatal screening uptake was correctly predicted by intention 93% of the time when 
the screening was offered as part of their routine visit and 82% of the time when offered on a 
separate visit (Michie et al., 2004).   
In a prospective study of British women examining prediction of cervical cancer 
screening among 142 women, Bish and colleagues (2000) found a moderate correlation (r=0.54) 
between a woman’s perception of whether significant others were screened for cervical cancer 
(subjective norm) and her intention to obtain  screening within the next 3 months (behavioral 
intent). Subjective norm was measured using one 5-point Likert-scale statement, “most women 
important to me attend for smear tests”. The study also examined the relationship between 
behavioral intent to obtain screening and screening behavior. Although 86% of the women who 
participated in the study reported they would obtain a cervical cancer screening test within the 





In summary, the TRA provides a strong theoretical foundation to study the phenomena of 
food selection by mothers of 2-3 year olds. Examination of prior health behavior research using 
the TRA as a theoretical foundation will inform estimation of effect size for Hypotheses 2 and 3 
of the proposed study.  
Rationale for study 
Research examining portion size estimation in adults consistently demonstrates that 
adults have difficulty with portion size estimation with their own meal planning. However, no 
study has examined food selection behaviors of parents preparing meals for their children (Kral, 
et al., 2004; Rolls, Roe, Kral, et al., 2004). The proposed study will address this gap. A 
descriptive design was chosen because prior studies could not be found that elicited parental 
knowledge and behaviors related to feeding 2 and 3 year old children. Most studies of toddler 
feeding focus on parental report of their child’s diet, not the amounts of food they actually offer 
their children to eat over the course of a day and their knowledge of recommended amounts 
(Hendricks, et al., 2006; Ziegler, Hanson, et al., 2006). To address the problem of childhood 
overweight and obesity, there needs to be better understanding of the relationship between what 
parents actually know about the recommended guidelines and how much they offer their children 
to eat. Further, knowledge of recommended amounts of food for various ages may be accurate 
but the ability to accurately estimate the recommended amounts may be lacking.  
Eating behaviors are established early in life and reinforced by family members who 
prepare meals. Therefore, studying food selection behaviors of mothers of 2 and 3 year olds is 
critical to understand factors related to diet and nutrition (Skinner, Carruth, Bounds, Ziegler, & 
Reidy, 2002; Skinner, Carruth, Wendy, & Ziegler, 2002). Effective nutrition education 




Hoerr, & Coleman, 2005) because although there are many causes of childhood overweight but 
errors in adherence to recommended amounts in parents is one that is potentially modifiable 







This chapter provides an overview of the study design. The study sample is described 
followed by a discussion of sample size and statistical power, subject recruitment, and study 
procedures including data collection, instruments, piloting of instruments and operational 
definitions used. The data analysis plan follows and provides details regarding the specific 
analytic approach used to meet each aim. The final section focuses on the data management plan 
and protection of human subjects.  
Study Design 
This study employed a descriptive correlational design. The main objective was to 
examine food selection behaviors of mothers of 2 and 3 year old children during the course of a 
day.  The aim of a descriptive correlational study is to describe relationships among variables 
rather than infer cause and effect relationships. True to its cross-sectional design, participant data 
was collected at one point in time. 
The theory of reasoned action (TRA) conceptual framework was used to examine the 
relationships among study variables. Figure 2 illustrates Azjen’s theory of reasoned action 
adapted to this study. In this study, behavioral intent was operationalized through a feeding 
simulation exercise where mothers made choices for meals and snacks for their child from a 
selection of foods and beverages.  In Aim 2, the relationship between maternal attitudes about 
child feeding and behavioral intent was examined. Maternal attitudes toward child feeding was 
operationalized by examining feeding practices relating to maternal monitoring, modeling, 
pressuring and restricting to eat.  In Aim 3, the relationship between maternal subjective norms 




Figure 2.   
Ajzen and Fishbein’s Theory of Reasoned Action adapted for maternal estimation of child portion sizes 
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examining perceptions such as child’s body size and behaviors such as food label use that 
represent perceptions and beliefs about body size and feeding practices.  
Sample and Setting 
The study sample consisted of English-speaking mothers of 2 to 3 year old children 
recruited from two diverse pediatric clinical practice sites: Hudson River Healthcare, Peekskill, 
NY and Island Pediatrics, Long Beach, NY. The pediatric clinic at Hudson River Healthcare 
(HRHC) is part of a large network of 18 federally funded community health centers that provide 
culturally competent, linguistically appropriate health care to 85,000 people in the Hudson 
Valley. The mission statement of HRHC (2014) is ‘to increase access to comprehensive primary 
and preventive health care to improve the health status of our community, especially the 
underserved and vulnerable’ (hrhcare.org). Care at the health centers is provided regardless of 
ability to pay although the majority of patients have Medicaid or some form of state health 
insurance (SCHIP) and/or receive financial assistance. There are approximately 10,000-12,000 
pediatric patient visits at this site each year. The room designated for data collection at the 
HRHC site was across the hall from a WIC office. WIC used the same room for the nutrition 
classes they offered.  
Island Pediatrics in Long Beach, NY consists of 2 sites, one in Long Beach and one in 
Queens, with 3 providers seeing patients on a daily basis. The Long Beach site will be used for 
this study. There are approximately 15,000 pediatric patient visits each year at the Long Beach 
and Queens sites. The population served consists of local residents from surrounding 
communities primarily of Irish and Italian descent. Although SCHIP insurance policies are 
accepted at this site, it is only a relatively small minority of patients. In general, both pediatric 




pediatric clinic in Peekskill serves an economically marginalized population whereas the 
pediatric service in Long Beach serves a primarily middle-class population. Both sites have 
designated an area for conduct of this research. A letter of support from each site is included as 
Appendix H. 
Sample size estimation and power analysis 
The sample size estimate required to examine relationships between attitude and 
behavioral intent (Aim 2) was based on the findings of 4 studies (Brewer, et al., 1999; McCarthy, 
et al., 2004; Shepherd & Towler, 2007; Wang, et al., 2008) that found high (Brewer, et al., 1999; 
McCarthy, et al., 2004) (r = 0.70 and 0.72) and moderate  (Shepherd & Towler, 2007; Wang, et 
al., 2008) (r = 0.64 and 0.53) correlations between these constructs. Based on the findings of 
these studies, using an alpha of 0.05 (two sided), a beta of 0.20 and a moderate effect size of 
0.50,  a sample of 29 subjects was estimated to be appropriate to examine attitudes and 
behavioral intent for this study (Browner, 2001).  
The estimate for sample size required to examine relationships between subjective norm 
and behavioral intent (Aim 3) was based on 4 studies (Bish, et al., 2000; Hunt & Gross, 2009; 
McCarthy, et al., 2004; Michie, et al., 2004) that found high (Michie, et al., 2004) (r = 0.76) and 
moderate (Bish, et al., 2000; Hunt & Gross, 2009; McCarthy, et al., 2004) (r = 0.54, 0.65 and 
0.51) correlations between these constructs. Based on the findings of these studies, using an 
alpha of 0.05 (two sided), a beta of 0.20 and a moderate effect size of 0.50,  a sample of 29 
subjects was estimated to be appropriate examine subjective norm and behavioral intent for this 





Subjects were recruited for study participation while they were waiting for their child’s 
routine pediatric follow up visit. A study recruitment flyer was displayed in each waiting room 
and parents were approached in person if they had a child who was 2 or 3 years old. In addition, 
clinicians at each study site referred parents who met study inclusion criteria and provided the 
parent with a recruitment flyer with investigator contact information.   
Inclusion and Exclusion criteria 
Inclusion criteria for this study included being the mother of a 2 or 3-year-old child who 
used either clinic for their child’s health care, possessed English language fluency, prepared the 
majority of meals for the child and was willing to invest approximately 45 minutes in study 
participation. Mothers were selected for inclusion in this study because they are the primary 
caregivers for young children the majority of the time. Feeding behaviors may vary between 
fathers and mothers; therefore, fathers were not included for participation in this study to 
minimize distortion of results. Exclusion criteria was being a caregiver of a 2 or 3 year old child 
other than the child’s mother, their child was not seen at either office for pediatric well child 
care, and not possessing proficiency in the English language.   
Study Procedures 
Mothers interested in participating in this study met with the researcher in a private 
location following their child’s office visit. The study was described in detail and the participant 
provided oral consent for participation. Following the consent process, the subject completed 4 
surveys (34-43 minutes) and participated in a feeding simulation exercise (10 minutes). Each 
instrument and the feeding simulation exercise are described in detail in the Data Collection 
section. Child height and weight measurements were taken onsite using a scale and growth chart. 




appropriate items to engage them, and a book, coloring book and crayons were given to the child 
to take home. Following study completion participants received a $25 cash incentive and thanked 
for their time.  
Data collection 
Data collection included self-report surveys, a researcher conducted structured interview, 
a scale and a wall growth chart and a feeding simulation exercise. Copies of all instruments and 
surveys can be found in the Appendices. 
Feeding simulation exercise 
Burger et al’s (2007) procedure for measuring the ability of college students to estimate 
their own dietary requirements was modified for use with mothers of young children. Thirty-five 
food and beverage choices commonly eaten by children in this age group were available for 
selection (Fox, Reidy, Novak, et al., 2006). Table 4 lists food and beverage choices available for 
selection by USDA food group, and the amount considered a standard serving size by volume 
and gram weight measurements. Mothers were given 3 plates labeled ‘breakfast’, ‘lunch’ and 
‘dinner’ and provided an unlimited number of snack plates and cups.  Mothers were instructed to 
“please select all meals and snacks you would provide for your child in a 24-hour period, or one 
day, from the food choices available here”. Mothers were asked if there were any beverages they 
would provide if none were selected and placement of snacks was confirmed with each 
participant.   
Food weights were standardized to correlate with USDA MyPlate servings using the 
Food and Nutrient Database for Dietary Studies (FNDDS) (USDA, 2008). Following completion 
of the simulation exercise, the number of meal/snack plates was recorded and a photograph taken 




weighed in grams using a commercial grade food scale (GPS10- Portion Control Scale, Globe 
Food Equipment, Dayton) and recorded on a data collection instrument.  Food and beverage 
selections were summed by food group, and compared to USDA recommended amounts for 
children based on age, gender and activity level for a 24-hour period. Table 5 illustrates this 
breakdown of total daily-recommended amounts by age of child, gender and activity level. 
Survey Instruments  
The demographic survey, an investigator developed 17- item questionnaire, elicits basic 
information about the mother, child and family. It also includes prior infant feeding practices 
(breastfed or not). The demographic survey was modeled after a demographic survey used in 
similar research (Musher-Eizenman & Holub, 2007). 
The Newest Vital Sign (NVS), a 6-item instrument, assesses the health literacy skills of 
participants (Weiss, et al., 2005). This instrument requires participants to interpret a nutrition 
label and takes approximately 3 minutes administer. The alpha coefficient for this instrument 
was 0.76 in English and correlates with the Test of Functional Health Literacy in Adults 
(TOFHLA) (r = 0.59).  One point is given for each correct answer. A score of 0-1 suggests a high 
likelihood of limited literacy, a score of 2-3 indicates the possibility of limited literacy and a 
score of 4-6 indicates adequate literacy. Although it is a test of health literacy this instrument 
requires considerable skill in numeracy therefore participants are provided with a calculator for 






Table 4  
Foods included in food simulation exercise and typical servings with standard measurements 
 
Food Group Food Item Amount considered a 







   Skim and 
   1% 
   2% 
   Whole 






 Yogurt 1 cup 245g  
 Cheese 
    
   Cheddar 
   American 
1 cup milk equivalent 
 
1 ½ ounce 






Meat Chicken   1 ounce 28g Skinless and boneless 
 Cold cuts (ham) 1 ounce 28g  
 Hot dog 1 ounce equivalent 36g 1 hot dog = 57g = 1.6 meat 
oz. equivalent plus 
discretionary calories 
 Beans (black) ¼ cup cooked 43g Beans can be counted in 
vegetable group or meat but 
not in both simultaneously 
 Eggs 1 ounce equivalent 50g 1 large egg = 1 ounce 
equivalent 
 Peanut Butter 1 tablespoon 16g  
Fruit Apples 1 cup sliced 





 Bananas 1 cup sliced 150g  







Food Group Food Item Amount considered a 






 Oranges  1 cup sections 180g  
 Seedless grapes  1 cup whole 151g  
 Pears 1 cup sliced 150g  
Vegetable Broccoli 1 cup florets 102g  
 Carrots  1 cup strips or slices 122g  
 Tomato 1 cup chopped 180g  
 Corn  1 cup yellow 164g  
 Potato  
French fries 
1 cup boiled or baked 




French fries add 
discretionary calories to 
total calorie count 
 Beans (black) 1 cup 172g Weighed after cooking; 
Beans can also go in meat 
group 
Grain Pasta ½ cup cooked =1 ounce 
equivalent 
70g  









White, whole wheat 
Hot dog bun = 1.5 oz. grain 
equivalent 
 Cereal 1 cup 39g Multigrain Cheerios, Apple 
Jacks 
 Crackers 7 crackers 21g Saltines 
Beverages Water     
 100% juice 1 cup 248g 1 cup = 1 cup equivalent of 
fruit 







Food Group Food Item Amount considered a 








  Calories will be added to 
total calorie count 
 Soda   Diet and regular soda will 
be offered. Calories from 
regular soda will be added 
to total calorie count 
Oils Added fats from 
food items 
1 teaspoon  Plant based. Calories will 
be added to total calorie 
count 
Solid fats Butter    Amount will go toward 
total calorie count; 5g = 36 
calories 
  *As per USDA guidelines (mypyramid.gov)  
  † As per the FNDSS database- USDA Food and Nutrient Database for Dietary Studies, 3.0. 2008. Beltsville, MD: Agricultural     
  Research Service, Food Surveys Research Group. 
 





















































<30 3 1 1 2 2 3 1,000 
30-60 3 1 1 2 2 3 1,000 
>60 3 1 1 2 2 3 1,000 
 
    Male 
 
<30 3 1 1 2 2 3 1,000 
30-60 3 1 1 2 2 3 1,000 








<30 3 1 1 2 2 3 1,000 
30-60 4 1 ½ 1 2 3 4 1,200 
>60 5 1 ½ 1 ½ 2 4 4 1,400 
 
    Male 
 
<30 4 1 ½ 1 2 3 4 1,200 
30-60 5 1 ½  1 ½  2 4 4 1,400 
>60 5 1 ½ 1 ½ 2 4 4 1,400 
*As per USDA guidelines (myplate.gov) 






The Comprehensive Feeding Practices Questionnaire (CFPQ), a 49 item Likert-scale 
instrument, provides a comprehensive parent report of child feeding practices (Musher-Eizenman 
& Holub, 2007). Permission from the corresponding author was obtained for use of this 
instrument (D. Musher-Eizenman, personal communication, April 1, 2009). Items 1-13 are rated 
on a 5-point Likert scale ranging from 1 = never to 5 = always and items 14-49 are rated 1 = 
disagree and 5 = agree. Although this instrument contains 12 subscales, only 4 subscales are used 
in this research. The subscales selected for inclusion were: modeling healthy eating behavior 
(alpha coefficient 0.8), monitoring food intake (alpha coefficient 0.81), pressuring child to eat 
(alpha coefficient 0.79) and restricting food intake for health (alpha coefficient 0.81).  The 
subscales not selected for use in this study had alpha coefficients <0.70 and/or were not 
reflective of the ‘attitudes’ selected for examination in this study.  
The Body Outline Silhouette (Warschburger & Kroller, 2009) graphically depicts 7 
gender specific body silhouettes of young children. The silhouettes were developed using 
measurements (height of the body, height of spine and pubic symphysis, shoulder/head 
broadness, intercostal and thoracic diameters, head circumference, and arm length) of young 
German children. Each silhouette represents a body mass index (BMI) ranging from the 3
rd
 to the 
97
th
 percentile. Mothers are asked to select the silhouette most like her child. Permission from 
the corresponding author was obtained for use of this instrument (P. Warschburger, personal 
communication, July 9, 2009).  
Interview Instrument 
Diet and Health Knowledge Survey- Short Form (DHKS-SF) (York-Crowe, White, 
Paeratakul, & Williamson, 2006) is a 46-item interview designed to examine dietary knowledge 





participants’ knowledge of the number of USDA recommended servings from each food group. 
The DHKS-SF contains 12-subscales; 4 subscales are used in this study: knowledge of food 
guide pyramid servings (alpha coefficient unavailable), perceived value of healthy eating (alpha 
coefficient 0.82-0.86), food label use (alpha coefficient 0.91), and awareness of consequences of 
poor nutrition (alpha coefficient 0.71). The DHKS-SF is derived from the original DHKS, a 149-
item survey developed by the U.S. Department of Agriculture (USDA) in 1994-1996. An alpha 
coefficient from the long form for subscales ranged from 0.74 -0.91 (York-Crowe, et al., 2006). 
Permission from the corresponding authors was obtained for use of the short form version (E. E. 
York, personal communication, May 27, 2009).   
Pilot work. 
 
All study instruments were piloted for feasibility and completion time prior to beginning 
this study. The food simulation exercise was piloted with 2 mothers who completed the feeding 
simulation exercise and the majority of instruments in the participant’s home. Both simulations 
involved preparation, packaging, transportation and set-up of food in the women’s homes. Pilot 
simulations with both mothers, including items intended for research (surveys, instrument and 
simulation exercise) was 29 and 32 minutes respectively. The completion time for the food 
simulation exercise component was approximately 7-9 minutes including 1 minute for directions 
and explanation of the exercise.  
In addition, the surveys and interview instrument were piloted with 30 adult nursing 
students to determine average completion time.  Completion time for each instrument is as 
follows; demographic survey 7-10 minutes, Comprehensive Feeding Practices Questionnaire 
(CFPQ) 8-10 minutes, Body Outline Silhouette 1 minute, and Diet and Health Knowledge 





Description of Concepts and Variables 
Variables and Operational Definitions Table 6 provides an overview of each variable of 
interest in this study, its relationship within the theoretical framework, operational definition and 
specific data source.   
Demographic Characteristics 
Mother / Maternal 
Maternal age was measured in years and obtained by self-report on the demographic 
survey.  
Maternal height in inches was obtained by self-report on the demographic survey. 
Values provided in inches were converted to centimeters. 
 Maternal weight in pounds was obtained by self-report on the demographic survey and 
converted to kilograms. 
Marital status was self-reported as married, divorced, separated, single, or single and 
living with partner on the demographic survey.  
Race/ethnicity was obtained by self-report on the demographic survey. Race included 
the following categories: black/African American, white/Caucasian, Native American, 








Theory of Reasoned Action Variables of Interest 
 
Concept/Variable Operational Definition Source Level of 
variable 
Demographic characteristics    
Mother    
Age  Years  Demographic Survey  Interval 
Marital status  Married; Divorced; Separated; Single; Single and 
living with partner 
Demographic Survey Nominal 
 
Race/ethnicity NIH categories Demographic Survey Nominal 
Education level Less than high school; High school graduate; Some 
college; College graduate; Graduate school 
Demographic Survey Ordinal 
Height Mother’s height in inches or centimeters Demographic Survey Interval 
Weight Mother’s weight in pounds Demographic Survey Interval 
Body Mass Index Weight in kilograms divided by height in meters 
squared 
Demographic Survey Interval 
Employment  Maternal employment outside the home either part-
time or full-time 
Demographic Survey Nominal 








Concept/Variable Operational Definition Source Level of 
variable 
Health Literacy Maternal score on The Newest Vital Sign; 0-1, 2-3, 4-6 NVS† 
 
Ordinal 
Family    
Household size Total number of people living in the home  Demographic Survey Interval 
 
Household income Yearly income <$20,000; $20,000 to $40,000; $40,000 
to $60,000; $60,000 to $80,000; $80,000 to $100,000; 
>$100,000  
Demographic Survey Ordinal 
 
WIC participation Family unit participates in the Women, Infants and 
Children Program 
Demographic Survey Nominal 
Child    
Age Months Demographic Survey Ratio 
Gender Male/female Demographic Survey Nominal 
Activity level <30 minutes; 30-60 minutes; >60 minutes average 
daily activity 
Demographic Survey Ordinal 
Breastfeeding history Was the child breastfed;  
if yes, breastfeeding duration 
Demographic Survey Nominal 
Interval 
Height Child’s height in centimeters Growth Chart Interval 








Concept/Variable Operational Definition Source Level of 
variable 
Weight Child’s weight in kilograms Scale Interval 
BMI z-score BMI standard deviation units above or below the mean 
for gender and age as calculated by CHOP website*. 
Child’s height, weight 
and age 
Interval 
BMI percentile BMI norm-referenced to the general pediatric 
population as calculated by CHOP website*. 
Child’s height, weight 
and age 
Interval 
Attitude toward child feeding    
Monitoring child’s food intake How frequently the parent monitors the child’s intake 
of food  
CFPQ‡ Interval 
Modeling healthy eating 
behavior 
How frequently the parent models healthy eating 
behaviors  
CFPQ Interval 
Pressuring child to eat How frequently the parent pressures the child to eat  CFPQ Interval 
Restricting food intake for 
health 
How frequently the parent restricts the child’s food 
intake for health 
CFPQ Interval 
Normative beliefs    
Knowledge of USDA 
recommendations by food 
group 
Knowledge of food guide pyramid servings subscale of 
the Diet and Health Knowledge Survey- Short Form 
(DHKS-SF) 
DHKS-SF§ Ordinal 
Subjective norm    








Concept/Variable Operational Definition Source Level of 
variable 
Mother’s perception of child’s 
body size 
Body silhouette choice that most closely represents 
perception of child’s body size 
Body Outline Tool Ordinal 
Value of healthy eating Perceived value of healthy eating subscale of the 
DHKS-SF  
DHKS-SF Interval 
Food label use Use of food labels subscale of the DHKS-SF  DHKS-SF Interval 
Consequences of poor nutrition Awareness of consequences of poor nutrition subscale 
of the DHKS-SF 
DHKS-SF Interval 
Behavioral intent    
Dairy Grams of selected foods divided by USDA 
recommended grams from dairy group   
FSE║ Ratio 
Meat  Grams of selected foods divided by USDA 
recommended grams from the meat group  
FSE Ratio 
Fruit  Grams of selected foods divided by USDA 
recommended grams from the fruit group 
FSE Ratio 
Vegetables  Grams of selected foods divided by USDA 
recommended grams from the vegetable group 
FSE Ratio 
Grain  Grams of selected foods divided by USDA 
recommended grams from the grain group 
FSE Ratio 








Concept/Variable Operational Definition Source Level of 
variable 
Accuracy of Added fats Grams of selected foods divided by USDA 
recommended grams from oils group 
FSE Ratio 




Note- *Using the Children’s Hospital of Philadelphia Website- http://stokes.chop.edu/web/zscore/ 
†- NVS- The Newest Vital Sign 
‡- CFPQ- Comprehensive Feeding Practices Questionnaire 
§- DHKS-SF- Diet and Health Knowledge Survey- Short Form 
║-FSE- Feeding Simulation Exercise 
 








Level of education was obtained by self-report on the demographic survey and included 
the following categories: less than high school, high school graduate, some college, college 
graduate, graduate school. 
Outside employment was obtained by self-report on the demographic survey and 
consisted of asking the participant if she worked outside the home on a part time or full time 
basis. This is was either ‘yes’ or ‘no’ 
BMI- Maternal was obtained per the mother’s self-report of her height and weight on 
the demographic survey. The USDA’s website (www.usda.gov) was used to calculate the 
mother’s BMI.  
Health Literacy- Maternal was categorized as; limited (score of 0-1), borderline (score 
of 2-3), and adequate (score of 4-6) based on the score of The Newest Vital Sign. 
Child 
Child’s age was defined as the child’s age in years and was calculated using the child’s 
date of birth and the date of data collection (demographic survey). 
Child gender was either male or female. 
Child height was defined as height in centimeters. Values were obtained by using a wall 
growth chart.  
Child weight was defined as weight in kilograms and was obtained by scale on the same 
day as the visit.  
Child BMI z-score was calculated using the child’s height, weight, gender and date of 
birth obtained from the child’s anthropometric measurements. The BMI z-score was calculated 
by subtracting the population mean from the individual’s raw BMI score then dividing the 





through the Children’s Hospital of Philadelphia Web-site was used to calculate the BMI 
percentile and the BMI z-score http://stokes.chop.edu/web/zscore/ 
BMI percentile was calculated using the child’s height, weight, gender and age to obtain 
a percentile ranking. An online BMI calculator provided by Children’s Hospital of Philadelphia 
(www.stokes.chop.edu/web/zscore ) was used for this calculation.  
Child activity level was defined as the mother’s self-report of the child’s usual physical 
activity: less than 30 minutes per day, between 30-60 minutes per day and more than 60 minutes 
per day.  
Breastfeeding history consisted of two questions on the demographic survey.  The first 
asked if the child was breastfed as an infant.  If the mother responded “yes”, she was asked to 
respond to the second question: duration of breastfeeding (either exclusive or non-exclusive 
breastfeeding) in months.  
Family 
Household size was defined as the number of people that were currently residing in the 
household and was obtained by self-report on the demographic survey. 
Household income was defined as total yearly family household income. Income was 
categorized as less than $20,000, between $20,000 and $40,000, between $40,000 and $60,000, 
between $60,000 and $80,000, between $80,000 and $100,000, and greater than $100,000 and 
was obtained by self-report on the demographic survey. 
WIC participation was obtained by self-report on the demographic survey and consisted 
of asking the participant if she participated in the WIC program. This is was either ‘yes’ or ‘no’ 





Attitude toward child feeding was measured using 4 (of 12) subscales of the 
Comprehensive Feeding Practices Questionnaire (CFPQ) (Musher-Eizenman & Holub, 2007). 
Monitoring food intake was measured by the ‘monitoring’ subscale of the CFPQ. The 
subscale consisted of 4 items (questions 1, 2, 3, 4) that measured the frequency the mother 
monitored her child’s intake of less healthy foods. Scores of this subscale range between 1 (low 
monitoring) and 5 (high monitoring). The alpha coefficient was reported to be 0.81 (Musher-
Eizenman & Holub, 2007). 
Modeling healthy eating behavior was measured by the ‘modeling’ subscale of the 
CFPQ. The subscale consisted of 4 items (questions 44, 46, 47, 48) that measured the frequency 
with which the parent role-modeled healthy eating behaviors to their child. Scores of this 
subscale range between 1 (less parental modeling of healthy eating) and 5 (more parental 
modeling of healthy eating). The subscale had good internal consistency with an alpha 
coefficient of 0.80 (Musher-Eizenman & Holub, 2007). 
Pressuring child to eat was measured by the ‘pressure’ subscale of the CFPQ. The 
subscale consists of 4 items (questions 17, 30, 39, 49) that measure the frequency with which the 
mother pressures a child to eat at meals. Scores of this subscale range between 1 (less parental 
pressure) and 5 (greater parental pressure). The reported alpha coefficient was 0.79 (Musher-
Eizenman & Holub, 2007). 
Restricting food intake for health was measured by the ‘restriction for health’ subscale 
of the CFPQ. The subscale consisted of 4 items (questions 21, 28, 40, 43) that measured the 
frequency of maternal restriction of foods considered less healthy, such as sweets. Scores of this 
subscale range between 1 (less parental restriction) and 5 (more parental restriction). The alpha 





Normative Beliefs about food recommendations 
Normative beliefs about food recommendations are measured using the ‘knowledge of 
food guide pyramid servings’ subscale of the Diet and Health Knowledge Survey-Short Form 
(DHKS-SF) (York-Crowe, et al., 2006). The subscale consists of 5 items (questions 1, 2, 3, 4, 5) 
that measured the respondent’s knowledge of the recommended food guidelines for their child. 
The questions asked the respondent how many servings were recommended from each of the five 
food groups for their child. This was adapted to include a choice of cups or servings with specific 
examples that reflect current recommended guidelines so participants would be able to provide 
more specificity regarding this answer. The method of scoring allots one point for each correct 
answer resulting in a total score ranging from 0-5.  
Subjective Norm 
Perception of child’s body size was measured by maternal choice of a body silhouette 
that was most like her child from a group of 7 silhouettes (Warschburger & Kröller, 2009). The 
seven gender-appropriate silhouettes corresponded to BMI percentiles ranging from the 3
rd
 to the 
97
th 
percentile. The silhouettes were developed by the researchers and evaluated by 26 medical 
experts in childhood obesity for concurrence. Eighty-six to ninety-one percent of the experts 
were able to arrange the silhouettes in the correct order. In addition there was perfect agreement 
on which silhouettes represented underweight, normal weight and overweight.  
Value of healthy eating was measured using the ‘perceived value of healthy eating’ 
subscale of the DHKS-SF. This subscale consists of 11 items (questions 10 through 20) that 
measured the mother’s perceived value of eating healthy foods. Scores range between 1 (low 





had good internal consistency with alpha coefficient ranges of 0.82 and 0.86 (Obayashi, Bianchi, 
Song, 2003; York-Crowe, White, Paeratakul, & Williamson, 2006).  
Food label use was measured using the ‘use of food labels’ subscale of the DHKS-SF. 
This subscale consisted of 5 items (questions 27 through 31) that measured the mother’s 
frequency of food label use. Scores of this subscale ranged between 1 (less use of food labels 
when buying foods) to 4 (more use of food labels when buying foods). The subscale had good 
internal consistency with an alpha coefficient of 0.91 (York-Crowe et al., 2006). 
Consequences of poor nutrition was measured using the ‘awareness of consequences of 
poor nutrition’ subscale of the DHKS-S. This subscale consisted of 4 items (questions 21 
through 24) that measured the mother’s awareness of health problems caused by eating too much 
fat, salt (or sodium), cholesterol, or by being overweight. Subscale scores range between 1 (less 
awareness of health problems related to dietary factors and being overweight) and 4 (more 
awareness of health problems related to dietary factors and being overweight). Each question 
required a yes or no response with a score of 1 given to each yes response. The subscale had 
good internal consistency with an alpha coefficient of 0.71 (York-Crowe et al., 2006). 
Behavioral intent 
Behavioral intent was measured by the percent accuracy with which mothers selected 
meals and snacks for a 24-hour period from a selection of foods and beverages compared to 
USDA recommendations for age, gender and activity level. Each food selected was weighed, 
categorized by food group, and added to the part of the total daily food group that it comprised 
based on the child’s age, gender and activity level. Percent accuracy for each food group was 





total gram weights for each food group divided by the recommended gram weights of foods as 
specified in the USDA Food and Nutrient Database for Dietary Studies v. 3.0 (USDA, 2008).   
For example, the recommended amount of milk for a 3 year old girl is 2 cups (488g). If a 
mother selected 366g of milk and no other foods from the dairy group then the percent accuracy 
(behavioral intent) of dairy is 75%.  
 366g/488g = 0.75 = 75% 
 Dairy behavioral intent was measured by the adding total number of servings of milk, 
cheese and yogurt and dividing it by the number of recommended servings based on age, gender 
and activity level.  
Meat behavioral intent was measured by the adding total number of servings of meat, 
eggs, peanut butter and beans (half of total serving) and dividing it by the number of 
recommended servings based on age, gender and activity level. 
Fruit behavioral intent was measured by adding the total number of servings of apples, 
bananas, oranges, seedless grapes and pears and dividing it by the number of recommended 
servings based on age, gender and activity level.  
Vegetable behavioral intent was measured by adding the total number of servings of 
broccoli, carrots, tomatoes, corn, potatoes, French fries and beans (half of total serving) and 
dividing it by the number of recommended servings based on age, gender and activity level.  
Grain behavioral intent was measured by adding the total number of servings of pasta, 
rice, bread, cereal and crackers and dividing it by the number of recommended servings based on 






Calorie behavioral intent was measured by extrapolating the total number of calories of 
each food/beverage selected as part of the feeding simulation exercise and dividing it by the 
number of recommended calories based on age, gender and activity level. 
Added fats was measured by weighing the selected amounts of fat that were part of 
foods and the amount of butter that was selected for the feeding simulation exercise and dividing 




Each survey was examined for missing data prior to the participant’s departure and the 
respondent was asked to complete any missing items. Data were analyzed using the Statistical 
Package for the Social Science (SPSS) Version 21 (Amos Development Corp., Chicago). Data 
were entered into a Microsoft Access database and stored on the investigator’s password 
protected computer. Completed instruments were stored in a locked cabinet in the researcher’s 
office.   
Data analysis 
The overall aim of the study was to determine predictors of a mother’s ability to 
accurately prepare amounts of food for their 2 or 3 year old child in accordance with current 
USDA recommended guidelines. 
The data analysis plan for this study is described below. The first step involved cleaning 
the data, including checking out of range values and double-checking to assure there were no 
errors in data entry. The distribution of each variable was examined. First, descriptive statistics 
(mean, standard deviation, frequency, percent) were calculated for each demographic, 
anthropometric and survey data variable. The next step involved reviewing the univariate 





variable was examined to determine whether underlying assumptions for use of parametric 
statistics were met. When these assumptions were violated a comparable nonparametric test was 
used, e.g., Spearman’s Rho instead of a Pearson correlation coefficient.  
The bivariate relationships between the independent and dependent variables were 
examined in order to understand how these variables were related.  Tests were conducted as 
appropriate to the level of measurement for each pair of variables examined in the bivariate 
analysis. For example, when interval variables such as ‘monitoring child’s food intake’ were 
correlated with ratio measures such as ‘accuracy of dairy’, a Spearman’s rho correlation was 
used because the data were not normally distributed. Otherwise a parametric test (in this case, a 
Pearson correlation coefficient) would have been used. The strength of correlations among the 
constructs was evaluated using a rating scheme suggested by Munro (2005) where correlation 
coefficients of 0.9-1.0 are considered very high, 0.70- 0.89 high, 0.50-0.69 moderate, 0.26-0.49 
low, and 0.00-0.25 little if any correlation. 
Demographic and normative belief variables were assessed for confounding and 
controlled for when testing attitudes and subjective norms. The entry criterion to control for 
confounding was to include any demographic variables significant at p ≤ 0.10.  All statistical 
tests were two sided. 
The testing of each aim proceeded as follows:   
Aim 1- Compare the quantity and type of foods mothers of 2 and 3 year olds select for their 
children for a 24 hour period to the USDA guidelines.    
The means of each behavioral intent variable (dairy, meat, fruit, vegetable, grain and 
calories) was computed and compared to USDA recommended guidelines specific to the 





food group.  Demographic variables were assessed as potential confounders for each 
behavioral intent dependent variable and omitted on a case-by-case basis. 
Demographic variables assessed for confounding were: Hispanic ethnicity, race, maternal 
education, marital status, employment status, household income, WIC participation, 
maternal BMI, maternal age, health literacy, income level, child’s BMI percentile, child’s 
BMI z-score, television viewing hours, physical activity level, child’s gender, child’s age, 
history of child being breastfed.  
The behavioral intent variable was calculated by dividing the selected amount by the 
recommended amount using the child’s age, gender and activity level. A score of 100% 
indicates selected amounts equal recommended amounts.  
Behavioral intent for each food group of mothers of 2-year-olds and mothers of 3-year-
olds was compared using an independent samples Mann-Whitney U test.  
Aim 2- Describe the relationship between maternal attitudes (monitoring food intake, modeling 
healthy eating behavior, pressuring child to eat and restricting food intake for health) and 
behavioral intent (accuracy with which mothers prepare a full-day of meals for their child) 
toward feeding their 2 or 3 year old child adjusting for demographic confounders.  
Multivariate linear regression models were developed for each behavioral intent variable to 
examine the relationship between demographic characteristics (step 1), normative beliefs (step 
2), maternal attitudes (step 3) health literacy (step 4) and WIC participation (step 5). This was to 
control for potential confounders which met inclusion criteria. Steps were omitted if no variables 
met criteria for inclusion (p<0.10). Assumptions were tested by examining normal distributions 





A multivariate linear regression model was constructed to predict each behavioral intent 
dependent variable using the steps outlined above. Each regression model was assessed for 
multicollinearity. Multicollinearity was considered to be an issue if the value of tolerance was 
<0.2 and the variance inflation factor was ≥ 5 or the tolerance was <0.1 and the value of the 
variance inflation factor was ≥10. If multicollinearity was identified, the variables contributing to 
multicollinearity were omitted from the multivariate regression model.  
Step 1.  A separate regression model was conducted for each of the 6 behavioral intent 
variables (percent of recommended for dairy, meat, fruit, vegetable, grain and calories). 
For each model, demographic variables found to be significant in the earlier bivariate 
analysis were entered into the model as potential confounders.  
 Step 2. Normative beliefs found to be significant at p ≤ 0.10 in the earlier bivariate 
analyses were entered into the model.   
Step 3. For each model the independent variables (maternal attitudes) with a significance 
of  ≤0.10 were entered.  
Step 4. A model was created for each behavioral intent variable using all demographic 
variables, normative beliefs, maternal attitudes variables found to be significant in the 
earlier models. This model also included health literacy because of its theoretical 
relevance.  
Step 5. A final model was created for each behavioral intent variable using all 
demographic variables, normative beliefs, maternal attitude variables found to be 
significant in the earlier models and included health literacy and WIC participation 






Aim 3- Describe the relationship between maternal subjective normative beliefs (perception of 
child’s body size, value of healthy eating, food label use and consequences of poor nutrition) and 
behavioral intent (percent accuracy for the feeding simulation exercise) toward feeding their 2 or 
3 year old child.  
Multivariate linear regression models were tested by first regressing each dependent 
variable (behavioral intent) by food group on each of the four independent variables, perception 
of child’s body size, value of healthy eating, food label use and consequences of poor nutrition 
(subjective norm). To determine if multicollinearity between maternal subjective norms was an 
issue, a correlation was done between variables prior to being entered into the model. The 
analysis for this aim followed the same procedure as specified in Aim 2.  
Human Subject Protection 
Prior to initiation of this study the research proposal including the recruitment plan, 
recruitment flyers, study instruments, and patient consent forms was approved by the Columbia 
University Medical Center Institutional Review Board (CUMC IRB Protocol #AAAK0308). In 
lieu of written informed consent, a waiver for use of an oral script that described the purpose of 
the study and the details of subject participation (Appendix F) was granted. Therefore, a 
subject’s verbal consent was sufficient for participation. All data were collected in a private 
manner using standardized data collection sheets and were not included as part of the child’s 
medical record. All data were de-identified to maintain confidentiality. Mothers received $25 in 
cash for their time and their children were given a book, a coloring book and crayons valued at 










Chapter 4 presents the findings of this study. It begins with a description of change in 
recruitment plans at one of the intended study sites due to a natural disaster, and characteristics 
of the sample of mothers who participated. Study results by each study aim follow.  
IRB approval was obtained from Columbia University Medical Center on July 12, 2012. 
Data collection began on August 22, 2012 and continued until November 13, 2012. Two data 
collection sites were planned: Island Pediatrics in Long Beach, NY and Hudson River Health 
Care (HRHC) in Peekskill, NY. The intent was to recruit approximately half of the sample from 
each site.  On October 29, 2012, hurricane Sandy struck the New York area with major impact in 
the Long Beach area. The Island Pediatrics site was closed during the period October 29
th
 
through January 2013 due to extensive storm damage. Therefore, the majority of participants 
(93.8%) were recruited from the HRHC site. Thirty-five mothers were approached for study 
participation. Of these, four potential subjects (3 at Island Pediatrics and 1 at HRHC) declined to 
participate.  
Mothers were accompanied by their children at the time of study participation.  The 
researcher or an assistant entertained the child with either an age-appropriate hardcover book or 
coloring book or box of crayons that the child could keep while the mother completed 
questionnaires and the food simulation exercise. A healthy snack (fruit and juice) was available 
if the child was hungry. Participation of the mother, on average, took approximately 30-35 
minutes.  






 Thirty-one mothers of 32 children participated in the study. Table 7 describes the 
characteristics of the sample. The mean age of mothers was 29.6 ± 6.63 years. Approximately 
half (46.9%) were single (not living with partner). The majority of women represented minority 
groups with one third reporting their race as Black/African American race (34.4%) and half 
reporting their ethnicity as Hispanic. About half (46.9%) reported having either completed high 
school or had ‘some’ high school. Most mothers worked outside the home on either a full-time 
(41%) or part-time (31%) basis. Almost half (40.6%) reported their family income level to be 
less than $20,000/year and the majority (71.0%) received services from the Women, Infants and 
Children (WIC) program. Mothers self-reported their height and weight with the majority (75%) 
categorized as either overweight (40.6%) or obese (34.4%) based on BMI criteria. A significant 
minority of the women (21.9%) had a high likelihood of limited health literacy.  
Children 
Nineteen (59.4%) 2-year-olds and 13 (40.6%) 3-year-olds accompanied their mothers on 
the day of the study visit. Half (50%) were boys. Using measured height and weight obtained on 
the day of the visit, the average BMI percentile of the children was 65.2 with the majority 




 percentile (indicating a normal BMI) and 37.5% either 
overweight (15.6%) or obese (21.9%). One child was underweight with a BMI less than the 5
th
 
percentile. The majority of mothers (75%) reported that their children were physically active 
with more than 60 minutes of physical activity a day. Thirty-one percent of mothers reported that 
their child viewed television more than 2 hours a day. Most of the children (71.9%) had been 







Table 7  
Characteristics of the Sample 
   
Variable N Percent   
Recruitment Site     
   Long Beach 2 6.3  
   Peekskill 30 93.8  
Maternal Characteristics  (N=31)    
   Age (years)  (Mean ±SD, Median) 29.6 ± 6.6 30  
Body Mass Index  (BMI)    
   ≤ 20 3 9.4  
   >20-25 5 15.6  
   >25-30 13 40.6  
   >30 11 34.4  
Education    
   Some High School/ High School Graduate 15 46.9  
   Some College 12 37.5  
   College Graduate/ Graduate School 5 15.6  
Race     
   Black/African American 11 34.4  
   White 11 34.4  
   American Indian/Alaskan Native 1 3.1  
   Multiracial 2 6.3  
   Other 7 21.9  
Ethnicity    
   Hispanic 16 50.0  
   Non-Hispanic 16 50.0  
Marital Status    
   Married 7 22  
   Single 15 47  
   Separated 1 3  
   Single- living with partner 9 28  
Employment    
   Full-time 13 41  
   Part-time 10 31  
   Unemployed 6 19  
   Disabled/Retired 2 6  
   Attending school 1 3  
Health Literacy    
   Limited, High Likelihood (0-1) 7 21.9  
   Limited, Possible (2-3) 3 9.4  
   Adequate (4-6) 22 68.8  
Household Characteristics    
Income Level of Household ($/year)    





Table 7  
Characteristics of the Sample 
   
Variable N Percent   
   $20,000-<$40,000 10 31.3  
   $40,000-$60,000 2 6.3  
   >$60,000 4 12.5  
   Prefer not to respond 3 9.4  
WIC Participation 23 71.0  
People living in the house (Mean ±SD, median) 4±1.49 4  
Child Characteristics    
Age    
   2 year 19 59.4  
   3 year 13 40.6  
Gender    
   Male 16 50.0  
Physical Activity (hours/day)    
   0- 1 hour 8 25  
   > 1hour 24 75  
BMI Percentile    
   <10
th
  3 9.4  




  2 6.3  




  6 18.8  




  6 18.8  




   4 12.5  




   7 21.9  
   >97
th
  4 12.5  
BMI z score (Mean ±SD, Median) 0.63 (±1.26) 0.62  
Breastfed during infancy 23 71.9  
   Number of months breastfed (Mean ±SD, 
Median) 
4.84 (±6.3) 3  
TV viewing (hours/day)    
   <0-1 Hour 7 21.9  
   1-2 hours 15 46.9  
   >2 hours 10 31.2  










 Table 8 presents the scores for each maternal attitude. Internal consistency of all but one 
scale (restricting food intake for health α=0.56) was acceptable with Cronbach alphas ranging 
from 0.7 to 0.87.  On average, mothers reported that they monitored their child’s intake of foods 
such as sweets, savory snacks, high fat foods and sugary drinks and modeled healthy eating 
behaviors most of the time. In contrast, they reported only sometimes pressuring their children to 
eat and restricting food intake for health. 
Normative Beliefs 
Table 9 describes the normative beliefs of the sample. Knowledge of USDA recommendations 
was poor. On average, mothers reported higher than recommended servings for fruits and 
vegetables and lower than recommended servings for meat and grains. Accuracy was highest for 
the dairy group. When maternal responses were stratified by the child’s age and gender, 
responses of mothers of 2-year-olds reflected lower accuracy for USDA recommendations for 
the fruit, vegetable and dairy groups but greater accuracy for the grain and meat groups 
compared to mothers of 3-year-old children. On average, mothers reported a higher number of 
servings for 2-year-old compared to 3-year-old children for all food groups. For example, 
mothers of 2-year-old children reported vegetable servings more than2 times (226%) the 
recommended amount while mothers of 3-year-olds reported vegetable servings closer to the 
recommended amount (113%). The opposite pattern was seen regarding knowledge of 
recommended servings for the meat group. Mothers of 2-year-old children reported 121% 
percent of the recommended amount (servings) of meat compared to mothers of 3-year-olds who 






Table 8  
Attitudes toward child feeding 
Attitudes 
Variable Mean (±SD) Median Range* α  
Monitoring 
food intake  




3.9 (±0.83) 4.0 2.5-5 0.87 
Pressuring child 
to eat 




3.4 (±0.75) 3.5 2-4.75 0.56 














Table 9  
Normative beliefs of USDA recommended servings for child based on age, gender and 
activity levels  
Variable Mean* (±SD) Median Range P value† 
Fruit % % %  
   Full sample   213 (107) 200     0-400  
   2 year old   274 (087) 200 200-400  
   3 year old 138 (51) 133     0-200 <0.001 
Vegetable     
   Full sample 182 (112) 167 67-600  
   2 year old 226 (124) 200        100-600  
   3 year old 113 (040) 133 67-200   0.03 
Dairy     
   Full sample 127 (46) 100 50-200  
   2 year old 137 (47) 150 50-200  
   3 year old 107 (40) 100 50-200 NS 
Grain     
   Full sample 53 (28) 40 20-100  
   2 year old 68 (26) 67 33-100  
   3 year old 32 (11) 40          20-50 <0.001 
Meat     
   Full sample 89 (58) 71 0-250  
   2 year old          121 (54)         100 50-250  
   3 year old            47 (17) 50 0-75 <0.001 













 Table 10 describes the mother’s perceptions of her child’s weight status, awareness of 
consequences of poor nutrition, value of healthy eating and use of food labels. The majority 
(71.9%) of mothers perceived their child to be at or lower than the 50
th
 percentile. However, a 
minority (12.5%) perceived their child to be either overweight or obese. The majority (93.5%) of 
the sample reported being aware of the consequences of poor nutrition such as eating foods high 
in salt and fat. Responses regarding the value of healthy eating indicated that, on average, 
mothers reported healthy eating practices as ‘somewhat or very important’. On average mothers 
reported that they ‘sometimes’ use food labels.  
AIM 1-Compare the quantity and type of foods mothers of 2 and 3-year-olds select for their 
children for a 24 hour period to the USDA guidelines.    
Table 11 presents foods selected by mothers stratified by age group. Thirty-five discreet food 
and beverage choices were available for selection and every item was selected at least once. 
After the food simulation exercise, mothers were asked if there were foods they felt were 
missing. Eighteen mothers (56%) responded ‘yes’ to this question. Items most frequently 
mentioned were steak, macaroni and cheese, string cheese, applesauce and berries. Prior to 
beginning the exercise two participants noted that they would serve soy or hemp milk to their 
children. These mothers were asked to select the amount of milk they would serve their child and 






Table 10  
Maternal subjective norms 
Variable N Percent  
Perception of child’s weight 
status  
(BMI percentile) 
   
      ≤10
th
  5 15.6  
        25
th
  6 18.8  
        50
th
  12 37.5  
        75
th
  5 15.6  
      ≥90
th
  Overweight/Obese 4 12.5  
Consequences of poor nutrition* 29 93.5  
    
 Mean 
(±SD) 
Median Range α  
Value of healthy eating† 3.4 (0.41) 3.5 2.18-4 0.73  
Food label use‡ 3.0 (0.83) 3.2 1-4 0.85  
Note-*Number of participants knowledgeable of 4 adverse health problems resulting 
from a poor diet 
† 4 point scale ranging from 1 (not at all important) to 4 (very important)    









Foods chosen by mothers during simulation exercise 
  Selected for at least one meal/snack 
Food 
Group 
Food Item Full Sample 2-year-old 3-year-old 
  N (%) N (%) N (%) 
  Dairy Milk    
      Skim 4 (12.5) 3 (15.8) 1 (7.7) 
    1% 12 (37.5) 5 (26.3) 7 (53.8) 
    2% 6 (18.8) 4 (21.1) 2 (15.4) 
   Whole 8 (25.0) 6 (31.6) 2 (15.4) 
 Cheese    
    Cheddar 1 (3.1) 1 (5.3) 0 (0) 
    American 12 (37.5) 6 (31.6) 6 (46.2) 
 Yogurt 21 (65.6) 12 (63.2) 9 (69.2) 
  Meat Chicken   29 (90.6) 17 (89.5) 12 (92.3) 
 Cold cuts (ham) 8 (25) 4 (21.1) 4 (30.8) 
 Hot dog 20 (62.5) 10 (52.6) 10 (76.9) 
 Beans (black) 15 (46.9) 8 (42.1) 7 (53.8) 
 Eggs 15 (46.9) 10 (52.6) 5 (38.5) 
 Peanut Butter 4 (12.5) 3 (15.8) 1 (7.7) 
  Fruit Apples 19 (59.4) 12 (63.2) 7 (53.8) 
 Bananas 20 (62.5) 11 (57.9) 9 (69.2) 
 Oranges  7 (21.9) 4 (21.1) 3 (23.1) 
 Seedless grapes  19 (59.4) 11 (57.9) 8 (61.5) 
 Pears 5 (15.6) 5 (26.3) 0 (0) 
  Vegetable Broccoli 23 (71.9) 15 (78.9) 8 (61.5) 
 Carrots  8 (25) 5 (26.3) 3 (23.1) 
 Tomato 3 (9.4) 3 (15.8) 0 (0) 
 Corn  15 (46.9) 10 (52.6) 5 (38.5) 
 Potato, cooked, sliced 4 (12.5) 3 (15.8) 1 (7.7) 
 French fries 15 (46.9) 9 (47.4) 6 (46.2) 
  Grain Pasta 12 (37.5) 9 (47.4) 3 (23.1) 
 Rice 26 (81.3) 15 (78.9) 11 (84.6) 
 Bread    
    Whole wheat 9 (28.1) 5 (26.3) 4 (30.8) 
    White 2 (6.3) 1 (5.3) 1 (7.7) 
    Hot dog bun 6 (18.8) 2 (10.5) 4 (30.8) 
 Cereal    
    Multigrain 
Cheerios 
6 (18.8) 3 (15.8) 3 (23.1) 
    Apple Jacks 12 (37.5) 8 (42.1) 4 (30.8) 
 Saltine Crackers 6 (18.8) 3 (15.8) 3 (23.1) 
  Beverages Water  28 (87.5) 16 (84.2) 12 (92.3) 
 100% juice 27 (84.4) 16 (84.2) 11 (84.6) 






Foods chosen by mothers during simulation exercise 
  Selected for at least one meal/snack 
 Soda 2 (6.3) 1 (5.3) 1 (7.7) 







In the dairy group, 93% of mothers selected milk. Although 1% milk was selected most 
often (37.5%), 25% of mothers selected whole milk. The American Academy of Pediatrics 
recommends switching children to skim or low-fat milk at 2 years of age. More than 40% of 
mothers selected cheese and more than 65% selected yogurt. The majority of mothers (90.6%) 
selected chicken but more than half (62.5%) selected a hot dog(s). Bananas were the most 
frequently selected fruit (62.5%) but apples and grapes were each selected by more than half the 
sample (59.4%). The three most commonly selected vegetables were broccoli (71.9%), French 
fries (46.9%) and corn (46.9%). Rice was selected by the majority (81.3%) of participants and 
beans were selected by almost half (46.9%). Of the 11 mothers (34.4%) who selected white or 
whole wheat bread, most selected whole wheat. Of the 18 (56.3%) mothers who selected cereal 
most selected Apple Jacks, the high sugar cereal choice. A majority of mothers (87.5%) chose 
water as the beverage for at least one meal or snack.  
All mothers selected at least one snack for their child in addition to breakfast, lunch, and 
dinner. The majority (87.5%) of mothers offered a mid-morning snack while 75% offered a mid-
afternoon snack. Less than 10% (9.4%) offered an evening snack. The majority (65%) of 
mothers offered 2 snacks. 
Behavioral Intent 
Table 12 presents the percent of recommended amount (as per USDA) selected from each 
food group. On average, mothers selected caloric amounts relatively similar to recommended 






Table 12  
Behavioral intent by food group compared to USDA recommended servings by age, gender and 
activity level 
 Behavioral Intent  
       Variable Mean %* (±SD) Median % Range % p value 
Fruit     
   Full sample 237 (132) 200 48-598  
   2 year old 281 (144) 250 51-598  
   3 year old 172 (80) 175 48-336 0.016 
Vegetable     
   Full sample 75 (42) 75 6-194  
   2 year old 91 (43) 91 22-194  
   3 year old 52 (29) 58 6-86 0.007 
Dairy     
   Full sample 79 (80) 80 9-180  
   2 year old 82 (45) 83 19-180  
   3 year old 75 (41) 72 9-147 NS 
Grain     
   Full sample 65 (34) 60 10 -141  
   2 year old 75 (36) 70 15-141  
   3 year old 51 (24) 51 10-89 0.041 
Meat     
   Full sample 153 (83) 134 43-141  
   2 year old 185 (92) 182 43-384  
   3 year old 106 (30) 101 61-158 0.003 
Calories (kcal/day)     
   Full sample 106 (27) 105 62-169  
   2 year old 119 (25) 119 79-169  
   3 year old 87 (18) 87 62-127 <0.001 
*Mean score of 100=100% concordance with recommended amounts; scores less than 100 
represent a deficient amount selected from food group; scores greater than 100 represent an 







(119% versus 87%). Overall, mothers of 2-year-olds selected more food, compared to 
recommendations, than mothers of 3-year-olds.  This difference was observed for all food groups 
except dairy. 
Assessment for Confounding Variables 
 Fifteen demographic variables (Hispanic ethnicity; race; maternal education; marital 
status; maternal employment status; household income; WIC participation; maternal BMI; child 
BMI percentile; child’s gender; breast fed; health literacy; physical activity level; television 
viewing hours, child’s age) were assessed as potential confounders for each behavioral intent 
dependent variable. Tables 13-15 highlight the demographic variables, subjective norms and 
attitudes that met the criteria (p ≤ 0.10) for inclusion in multivariate linear regression models. 
Although health literacy was significantly correlated with only one behavioral intent variable 
(behavioral intent for vegetables) it was included in each model as a 4
th
 step because of its 
theoretical relevance. WIC participation was not significantly correlated with any behavioral 
intent variables but was included in each regression model as a 5
th
 step due to its public policy 
relevance. Restriction and health literacy met criteria for inclusion in the model for dairy. Child’s 
age, maternal education, normative belief and health literacy met criteria for inclusion in the 
model for fruit. Child’s age, maternal BMI, physical activity level, normative belief, restriction 
and health literacy met criteria for inclusion in the model for grain. Child’s age, Hispanic 
ethnicity, normative belief, pressuring and health literacy met criteria for inclusion in the model 
for meat. Child’s age, television viewing hours, normative belief, and health literacy met criteria 
for inclusion in the model for vegetable. Finally, child’s age, Hispanic ethnicity, normative 
beliefs for all food groups, restriction and health literacy met criteria for inclusion in the model 






Table 13  
 
Correlations between demographic and behavioral intent variables as potential confounders 
 


















Spearman’s rho  -0.065 0.140 0.196 0.216 -0.063 0.115 -0.108 -0.215 
  p value 0.722 0.445 0.281 0.236 0.734 0.531 0.555 0.238 
Fruit 
Spearman’s rho -0.431 0.023 0.450 -0.056 0.219 0.102 0.244 -0.177 
p value 0.014 0.900 0.010 0.761 0.229 0.578 0.179 0.333 
Grain 
Spearman’s rho  -0.369 0.210 -0.119 -0.337 -0.367 -0.240 0.223 -0.11 
p value 0.038 0.249 0.517 0.059 0.039 0.185 0.219 0.951 
Meat 
Spearman’s rho  -0.513 0.257 0.008 -0.004 0.281 -0.028 0.426 0.041 
p value 0.003 0.156 0.967 0.983 0.119 0.878 0.015 0.822 
Vegetable 
Spearman’s rho  -0.479 -0.304 -0.080 -0.296 0.274 0.399 0.007 -0.177 
p value 0.006 0.091 0.662 0.101 0.130 0.024 0.971 0.333 
Calories 
Spearman’s rho  -0.603 0.245 0.134 -0.107 0.156 0.114 0.298 -0.094 












AIM 2- Describe the relationship between normative beliefs (knowledge of recommended 
amount of USDA recommended servings) and maternal attitudes (monitoring food intake, 
modeling healthy eating behavior, pressuring child to eat and restricting food intake for health) 
and  behavioral intent (percent of recommended) toward feeding their 2 or 3-year-old child 
adjusting for demographic confounders.  
Normative Beliefs 
 Table 14 presents relationships between normative beliefs (knowledge of recommended 
amount of USDA recommended servings) and behavioral intent for all food groups. Normative 
beliefs for all food groups, except dairy, correlated significantly with the associated behavioral 
intent variable, i.e., normative belief for number of fruit servings recommended correlated with 
fruit behavioral intent (percent of recommended amount of fruit served). The behavioral intent 
for caloric recommendations correlated significantly with normative beliefs for all food groups.  
Maternal Attitudes 
Table 15 presents the relationships between maternal attitudes; monitoring, modeling, 
pressuring, restricting and behavioral intent. Of those, restricting and pressuring were the only 
attitude variables to correlate significantly with any of the dependent variables (dairy, meat and 
calories). Pressuring was significantly correlated with behavioral intent for meat but restriction 
was not significantly correlated with behavioral intent for dairy and calories but both met criteria 







Table 14 Correlations between normative beliefs and behavioral intent 
 Normative Beliefs 
Behavioral Intent Dairy Fruit Grain Meat Vegetable 
Dairy 
Spearman’s rho  0.044 -0.010 -0.100 0.012 -0.018 
p value 0.810 0.956 0.587 0.950 0.920 
Fruit 
Spearman’s rho 0.239 0.393 0.255 0.205 0.390 
p value 0.187 0.026 0.158 0.261 0.027 
Grain 
Spearman’s rho 0.087 0.244 0.333 0.180 0.217 
p value 0.634 0.178 0.062 0.323 0.234 
Meat 
Spearman’s rho 0.461 0.578 0.540 0.682 0.441 
p value 0.008 0.001 0.001 0.001 0.011 
Vegetable 
Spearman’s rho 0.140 0.489 0.483 0.305 0.490 
p value 0.443 0.004 0.005 0.090 0.004 
Calories 
Spearman’s rho 0.332 0.649 0.525 0.547 0.509 













Table 15 Correlations between attitudes and behavioral intent 
 Attitudes 
Behavioral Intent Monitoring  Modeling  Pressuring  Restriction 
Dairy 
Spearman’s rho -0.18 -0.09 -0.19 -0.34 
p value 0.33 0.62 0.28 0.06 
Fruit 
Spearman’s rho -0.01 -0.15 -0.06 -0.09 
p value 0.95 0.40 0.76 0.59 
Grain 
Spearman’s rho 0.21 0.08 0.12 0.23 
p value 0.25 0.66 0.52 0.21 
Meat 
Spearman’s rho 0.22 0.01 0.42 -0.13 
p value 0.23 0.98 0.02 0.49 
Vegetable 
Spearman’s rho 0.03 0.14 0.19 -0.24 
p value 0.86 0.44 0.28 0.18 
Calories 
Spearman’s rho 0.13 -0.13 0.15 -0.31 
p value 0.47 0.48 0.42 0.08 
Bolded values are significant at 0.10 or less 
  
 









We employed multiple regression to test the influence of demographic characteristics, normative 
beliefs, maternal attitudes and health literacy on participant’s behavioral intent for each food 
group and calories. Respondent demographics meeting p value criteria were entered into the 
model as a first step. Normative beliefs meeting p value criteria were entered into the model as 
the second step. Maternal attitudes meeting p value criteria were entered into the model as a third 
step. Health literacy was entered into each model as a fourth step due to its relevance. WIC 
participation was added as a fifth step due to its policy relevance. 
Multivariate Regression Models 
Tables 16-21 display results of multivariate regression analyses to predict behavioral 
intent for dairy, fruit, vegetable, meat, grain and calories. Each model was assessed for 
collinearity. Multicollinearity was considered to be an issue if the value of tolerance was <0.2 
and the variance inflation factor was ≥ 5 or the tolerance was <0.1 and the value of the variance 
inflation factor was ≥10. Final models suggest that multicollinearity was not present. The final 
models are bolded in tables.  
Table 16 presents the regression model to predict behavioral intent for dairy. No 
demographic or normative belief variable met criteria for inclusion in the model therefore steps 1 
and 2 were not performed. Thirteen percent of the variance of behavioral intent for dairy can be 
explained by the maternal attitude restriction.  For each one-unit increase in restriction score, 
behavioral intent for percent of recommended dairy decreases by 22.6%. Addition of health 
literacy (step 4) and WIC participation (step 5) did not improve the model (p=0.47). The 
equation for Model 3 is as follows: 





Table 16  





SE* Unstandardized Coefficients Adjusted 
β 
P value Collinearity Statistics 
B Standard Error Tolerance VIF† 
 Step 1 ‡         
 Step 2 ‡         
 Step 3 
(Constant)   156.23 33.63  <0.01   
Restriction   -22.56 9.57 -0.40 0.03 1.00 1.00 
Model 0.13 39.87    0.03   
 Step 4 
 
 
(Constant)   137.31 41.53  <0.01   
Restriction   -20.50 9.98 -0.36 0.05 .931 1.07 
Health Literacy   3.09 3.93 0.14 0.44 .931 1.07 
Model 0.12 40.13    0.06   
Step 5 
(Constant)   143.5 42.7  <0.01   
Restriction   -19.4 10.2 -0.34 0.07 .911 1.10 
Health Literacy   2.7 4.0 0.12 0.50 .918 1.09 
WIC participation 0.10 40.46 -11.9 16.3 -0.13 0.47 .952 1.05 
* SE=Standard error of the estimate  
† VIF= Variance inflation factor 
‡ =No Variable met the inclusion criteria for entry in the model 












Table 17 presents the regression model to predict behavioral intent for recommended 
fruit. Twenty-nine percent of the variance of behavioral intent for fruit can be explained by two 
demographic characteristics: child’s age and maternal education. The model retained 
significance (p<0.01) when normative belief for fruit consumption was added to the model (step 
3). No maternal attitude met criteria for inclusion in the model therefore step 3 was omitted. 
Addition of health literacy (step 4) further improved the model and is the final model. Addition 
of WIC participation did not improve the model. Forty percent of the variance of behavioral 
intent for fruit can be explained by the variables child’s age, maternal education, normative 
belief for fruit and health literacy (p=0.02). For each 1 unit increase in child’s age, behavioral 
intent decreases 71%, for each 1 unit increase in maternal education, behavioral intent increases 
89%, for each 1 unit increase in normative belief (fruit), behavioral intent increases 33%, for 
each 1 unit increase in health literacy behavioral intent decreases 31%.  
Behavioral intent for fruit = 132.48 -71.42 (Child’s age) + 89.30 (maternal education) + 






Table 17  











P value Collinearity 
Statistics 
B Standard Error Tolerance VIF† 
 Step 1 
(Constant)   289.8 125.9  0.03   
Child’s age   -103.6 40.2 -0.39 0.02 .998 1.002 
Maternal education   54.6 20.5 0.41 0.01 .998 1.002 
Model 0.29 111.54      <0.01   
 Step 2 
(Constant)   129.3 191.7  0.51   
Child’s age   -63.1 54.3 -0.24 0.26 .543 1.842 
Maternal education   53.8 20.4 0.40 0.01 .996 1.004 
NB† Fruit   30.1 27.2 0.23 0.28 .542 1.844 
Model 0.29 111.11       <0.01   
Step 3 ‡         
 Step 4 
 
 
(Constant)   132.5 175.9  0.46   
Child’s age   -71.4 49.9 -0.27 0.16 .540 1.851 
Maternal education   89.3 23.5 0.66 <0.01 .632 1.582 
NB Fruit   33.0 25.0 0.25 0.20 .541 1.849 
Health Literacy   -30.5 12.2 -0.44    <0.01 .621 1.611 
Model 0.40 101.99    0.02   
Step 5 
(Constant)   116.6 178.7  0.52   
Child’s age   -82.6 52.5 -0.31 0.13 .496 2.015 
Maternal education   97.4 26.1 0.72 <0.01 .522 1.915 
NB Fruit   30.3 25.4 0.23 0.25 .529 1.890 
Health Literacy   -31.9 12.4 -0.46 0.02 .607 1.647 
WIC participation   34.7 46.6 0.12 0.46 .752 1.329 








Model 0.39 102.84       
* SE=Standard error of the estimate  
† VIF= Variance inflation factor 
‡ =No Variable met the inclusion criteria for entry in the model  








Table 18 presents the regression model to predict behavioral intent for recommended 
grain. Twenty-eight percent of the variance of behavioral intent for grain can be explained by 
three demographic characteristics: child’s age, maternal BMI and physical activity level (step 1) 
(p<0.01).  No maternal attitude met criteria for inclusion in the model therefore step 3 was 
omitted. The addition of normative belief for child’s grain consumption (step 2), health literacy 
(step 4) or WIC participation (step 5) did not improve the model. The final model explains 28% 
of the variance (p=0.01).  For each 1 unit increase in child’s age behavioral intent (grain) 
decreases 20%, for each 1 unit increase in maternal BMI behavioral intent decreases 2%, for 
each 1 unit increase in physical activity behavioral intent decreases 27%.  
Behavioral intent for grain = 243.62 -20.33 (Child’s age) -1.95 (maternal BMI) -27.23 









Table 18  








P value Collinearity 
Statistics 
B Standard Error Tolerance VIF† 
 Step 1 
 
(Constant)   243.6 47.1  <0.01   
Child’s age   -20.3 10.8 -0.30 0.07 .899 1.112 
Maternal BMI   -1.9 0.9 -0.32 0.05 .909 1.100 
Physical Activity   -27.2 11.7 -0.36 0.03 .988 1.012 
Model 0.28 28.48    <0.01   
 Step 2 
 
(Constant)   220.3 60.2  <0.01   
Child’s age   -14.6 14.2 -0.22 0.31 .536 1.864 
Maternal BMI   -1.9 0.9 -0.33 0.05 .909 1.101 
Physical Activity   -26.6 11.9 -0.35 0.03 .981 1.019 
NB† Grain   15.5 24.4 0.13 0.53 .577 1.732 
Model 0.27 28.79    0.01   
Step 3          
 Step 4 
 
 
(Constant)   209.8 60.7  0.02   
Child’s age   -13.6 14.1 -0.20 0.34 .534 1.872 
Maternal BMI   -2.2 1.0 -0.36 0.04 .879 1.138 
Physical Activity   -25.4 11.9 -0.33 0.04 .972 1.028 
NB† Grain   11.7 24.6 0.09 0.64 .566 1.765 
Health Literacy   3.14 2.8 0.178 0.18 .922 1.085 
Model 0.27 28.66    0.02   
Step 5 
(Constant)   216.4 60.9  <0.01   
Child’s age   -15.8 14.3 -0.23 0.28 .522 1.914 
Maternal BMI   -2.4 1.0 -0.40 0.03 .829 1.206 
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P value Collinearity 
Statistics 
B Standard Error Tolerance VIF† 
Physical Activity   -27.1 12.0 -0.36 0.03 .953 1.049 
NB† Grain   10.6 24.6 0.09 0.67 .565 1.769 
Health Literacy   3.6 2.9 0.21 0.22 .894 1.118 
WIC participation   12.4 12.2 0.17 0.32 .856 1.168 
Model 0.27 28.64    0.03   
* SE=Standard error of the estimate  
† VIF= Variance inflation factor 
 









Table 19 presents the regression model to predict behavioral intent for meat. Twenty-one 
percent of the variance of behavioral intent for meat can be explained by two demographic 
characteristics (step 1): child’s age and Hispanic ethnicity (p<0.01).  The model retained 
significance (p=0.01) with the addition of normative belief for child’s meat consumption (step 2) 
and explained 38% of the variance (p<0.01). The addition of pressuring (maternal attitude) (step 
3), health literacy (step 4) and WIC participation (step 5) did not improve the model therefore the 
final model is step 2.   
For each 1 unit increase in child’s age, behavioral intent (meat) decreases 12%, Hispanic 
ethnicity was associated with a 4% increase in behavioral intent, for each 1 unit increase in 
normative belief (meat), behavioral intent increases 89%.  
Behavioral intent for meat (step 2) = 95.46 + -12.06 (Child’s age) + 3.66 (Hispanic 







Table 19  











B Standard Error Tolerance VIF† 
 Step 1 
 
(Constant)   284.02 83.3  0.01   
Child’s age   -73.09 27.0 -0.44 0.01 .964 1.038 
Hispanic   29.76 26.5 0.18 0.27 .964 1.038 
Model 0.21 73.54    0.01   
 Step 2 
 
(Constant)   95.46 96.7  0.33   
Child’s age   -12.07 31.3 -0.07 0.70 .560 1.786 
Hispanic   3.66 25.0 0.02 0.89 .848 1.180 
NB† meat   89.00 29.5 0.61 0.01 .496 2.014 
Model 0.38 65.04     <0.01   
 Step 3 
 
 
(Constant)   83.1 103.2  0.43   
Child’s age   -11.4 31.8 -0.07 0.72 .558 1.792 
Hispanic   -1.0 28.0 -0.01 0.97 .694 1.442 
NB meat   88.9 30.0 0.60 0.01 .496 2.015 
Pressuring   6.1 15.9 0.06 0.70 .777 1.287 
Model 0.36 66.04      <0.01   
Step 4 
 
(Constant)   69.7 106.6  0.52   
Child’s age   -12.6 32.2 -0.08 0.70 .556 1.798 
Hispanic   -7.6 30.3 0.05 0.80 .610 1.640 
NB meat   84.1 31.3 0.57 0.01 .467 2.141 
Pressuring   10.6 17.5 0.11 0.55 .651 1.536 
Health Literacy   4.7 7.4 0.11 0.54 .728 1.374 
Model 0.35 66.80     <0.01   
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(Constant)   79.4 109.7  0.48   
Child’s age   -18.5 34.7 -0.11 0.60 .495 2.022 
Hispanic   -7.2 30.7 0.04 0.82 .609 1.641 
NB meat   80.8 32.4 0.55 0.02 .448 2.23 
Pressuring   8.6 18.2 0.09 0.64 .621 1.6 




 15.1 29.4 
0.08  0.61 .812 1.219 
Model 0.33 67.77    0.01   
* SE=Standard error of the estimate  
† VIF= Variance inflation factor 
‡ =No Variable met the inclusion criteria for entry in the model 









Table 20 presents the regression model to predict behavioral intent for vegetables. Thirty-
two percent of the variance of behavioral intent for vegetables can be explained by two 
demographic characteristics: child’s age and TV viewing (step 1) (p<0.01).  The model retained 
significance (p=0.01) but did not improve with the addition of normative belief for child’s 
vegetable consumption (step 2). No maternal attitude met criteria for inclusion in the model 
therefore step 3 was omitted. Addition of health literacy (step 4) improved the model and 
explained 51% of the variance (p<0.01) therefore step 4 is the final model.  Addition of WIC 
participation (step 5) did not improve the model. For each 1 unit increase in child’s age, 
behavioral intent (vegetable) decreases 34%, for each 1 unit increase in TV viewing; behavioral 
intent increases 14%, for each 1 unit increase in normative belief (vegetable), behavioral intent 
increases 10%, for each 1 unit increase in health literacy behavioral intent decreases 10%.  
Behavioral intent for vegetables = 133.2 3 -33.83 (Child’s age) + 14.41 (TV viewing) + 













SE* Unstandardized Coefficients Adjusted 
β 
P value Collinearity 
Statistics 
B Standard Error Tolerance VIF† 
 Step 1 
 
(Constant)   113.2 36.6  <0.01   
Child’s age   -40.5 12.4 -0.48 <0.01 .997 1.003 
TV Viewing   19.2 7.2 0.39 0.01 .997 1.003 
Model 0.32 34.31    <0.01   
 Step 2 
 
(Constant)   92.7 45.6  0.05   
Child’s age   -34.9 14.4 -0.42 0.02 .743 1.347 
TV Viewing   18.7 7.3 0.38 0.02 .987 1.013 
NB Vegetable   4.9 6.4 0.13 0.45 .743 1.346 
Model 0.31 34.56    <0.01   
Step 3 ‡         
 Step 4 
 
 
(Constant)   133.2 40.2  <0.01   
Child’s age   -33.8 12.2 -0.41 0.01 .742 1.348 
TV Viewing   14.4 6.3 0.30 0.03 .951 1.052 
NB Vegetable   10.1 5.6 0.27 0.08 .690 1.450 
Health Literacy   -10.3 2.9 -0.47 <0.01 .887 1.127 




(Constant)   136.9 41.2  <0.01   
Child’s age   -31.8 12.8 -0.38 0.02 .685 1.459 
TV Viewing   13.5 6.6 0.27 0.05 .893 1.120 
NB Vegetable   10.6 5.7 0.29 0.07 .673 1.487 
Health Literacy   -10.6 3.0 -0.49 <0.01 .848 1.180 
WIC participation   7.3 12.5 -0.08 <0.01 .859 1.165 









Model 0.50 29.52       
* SE=Standard error of the estimate  
† VIF= Variance inflation factor 













Table 21 presents the regression model to predict behavioral intent for calories. Thirty-
three percent of the variance of behavioral intent for calories can be explained by two 
demographic characteristics: child’s age and Hispanic ethnicity (step 1) (p<0.01).  The model 
improved with the addition of all normative beliefs (fruit, vegetable, dairy, grain, meat) (step 2) 
and explained 42% of the variance (p<0.01). The maternal attitude restriction met criteria for 
inclusion in the model and further explained 44% of the variance. Addition of health literacy 
(step 4) and WIC participation (step 5) did not further improve the model therefore the final 
model is step 3. For each 1 unit increase in child’s age, behavioral intent (calories) decreases 
14%, for participants reporting Hispanic ethnicity there is a 1 unit increase, for each 1 unit 
increase in normative belief (NB) for fruit, behavioral intent increases 6%, for each 1 unit 
increase in NB for vegetable, behavioral intent increases 8%, for each 1 unit increase in NB for 
dairy, behavioral intent increases 8%, for each 1 unit increase in NB for grain, behavioral intent 
increases 9%, for each 1 unit increase in NB for meat, behavioral intent decreases 9% for each 1 
unit increase in restriction behavioral intent decreases 7%.   
Behavioral intent for calories = 123.44 -14.46 (Child’s age) + 5.46 (Hispanic ethnicity) 
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SE* Unstandardized Coefficients Adjusted 
β 
P value Collinearity 
Statistics 
B Standard Error Tolerance VIF† 
 Step 1 
 
(Constant)   166.7 25.3  <0.01   
Child’s age   -30.6 8.2 -0.558 <0.01 .964 1.038 
Hispanic   8.8 8.1 0.16 0.28 .964 1.038 
Model 0.33 22.36    <0.01   
 Step 2 
 
(Constant)   92.0 39.5  0.03   
Child’s age   -12.2 11.8 -0.22 0.31 .404 2.473 
Hispanic   4.8 8.1 0.09 0.56 .836 1.196 
NB† Fruit   6.4 6.5 0.23 0.34 .331 3.019 
NB Vegetable   7.5 5.2 0.31 0.16 .398 2.512 
NB Dairy   6.5 11.3 0.11 0.57 .522 1.917 
NB Grain   7.9 20.3 0.08 0.70 .437 2.287 
NB Meat   -3.8 13.9 -0.08 0.79 .231 4.332 
Model 0.42 20.84    <0.01   
Step 3 
(Constant)   123.4 45.1  0.01   
Child’s age   -14.5 11.7 -0.26 0.23 .396 2.523 
Hispanic   5.5 7.9 0.10 0.50 .832 1.201 
NB† Fruit   5.6 6.4 0.20 0.39 .328 3.046 
NB Vegetable   8.4 5.2 0.35 0.12 .392 2.550 
NB Dairy   7.8 11.2 0.13 0.49 .518 1.932 
NB Grain   9.8 20.0 0.10 0.63 .435 2.299 
NB Meat   -9.3 14.2 -0.19 0.52 .212 4.712 
Restriction   -7.1 5.2 -0.20 0.18 .892 1.121 













SE* Unstandardized Coefficients Adjusted 
β 
P value Collinearity 
Statistics 
B Standard Error Tolerance VIF† 
Model 0.44 20.47    <0.01   
 Step 4 
 
 
(Constant)   123.36 46.9  0.02   
Child’s age   -14.47 12.0 -0.26 0.24 .396 2.524 
Hispanic   5.47 8.3 0.10 0.52 .801 1.248 
NB Fruit   5.60 6.6 0.20 0.41 .321 3.112 
NB Vegetable   8.40 5.4 0.35 0.13 .379 2.636 
NB Dairy   7.82 11.4 0.13 0.50 .516 1.939 
NB Grain   9.82 20.5 0.10 0.64 .431 2.319 
NB Meat   -9.32 14.5   -0.19 0.53 .212 4.713 
Restriction   -7.12 5.5 -0.20 0.21 .841 1.189 
Health Literacy   0.02 2.2 0.01 0.99 .795 1.258 




(Constant)   129.6 48.6  0.01   
Child’s age   -17.2 12.9 -0.32 0.20 .350 2.858 
Hispanic   5.1 8.4 0.09 0.55 .796 1.256 
NB Fruit   5.1 6.8 0.19 0.46 .316 3.160 
NB Vegetable   8.8 5.5 0.36 0.13 .375 2.665 
NB Dairy   8.8 11.7 0.15 0.46 .506 1.977 
NB Grain   11.0 20.9 0.11 0.61 .428 2.337 
NB Meat   -12.1 15.4     -0.25  0.44 .195 5.127 
Restriction   -8.0 5.7 -0.22 0.18 .795 1.258 
Health Literacy   0.2 2.3 0.02 0.92 .777 1.287 
WIC participation   5.9 9.4 0.10 0.54 .794 1.260 
Model 0.40 21.22       













SE* Unstandardized Coefficients Adjusted 
β 
P value Collinearity 
Statistics 
B Standard Error Tolerance VIF† 
* SE=Standard error of the estimate  
† VIF= Variance inflation factor 
‡ =No Variable met the inclusion criteria for entry in the model 









Aim 3- Describe the relationship between maternal subjective normative beliefs (perception of 
child’s body size, value of healthy eating, food label use and consequences of poor nutrition) and 
behavioral intent (percent of recommended amount in food simulation exercise) toward feeding 
their 2 or 3 year old child.  
Table 22 presents results of a Spearman’s correlation examining the relationship between 
maternal subjective normative beliefs (perception of child’s body size, value of healthy eating, 
food label use and consequences of poor nutrition) and behavioral intent (percent of 
recommended amount in food simulation exercise). Of the four variables consequences of poor 
nutrition and perception of child’s body size correlated with behavioral intent for dairy and meat 
respectively (0.42; p=0.02; -0.27; p=0.04). Value of healthy food and use of food labels were not 






Table 22  
Relationships between subjective norm and behavioral intent 
 Subjective Norm 
 
Percent of recommended 
Perception of 
child’s body size 
Value of healthy 
eating 
Use of Labels Consequences of poor 
nutrition 
Dairy 
Spearman’s rho  0.01 0.05 -0.13 0.42 
p value 0.97 0.79 0.48 0.02 
Fruit 
Spearman’s rho -0.04 0.05 -0.14 0.06 
p value 0.82 0.79 0.44 0.76 
Grain 
Spearman’s rho -0.09 0.36 -0.15 0.08 
p value 0.63 0.14 0.42 0.66 
Meat 
Spearman’s rho -0.27 0.07 -0.19 -0.11 
p value 0.04 0.72 0.29 0.55 
Vegetable 
Spearman’s rho -0.32 0.01 0.02 0.12 
p value 0.07 0.98 0.91 0.50 
Calories 
Spearman’s rho -0.14 0.02 -0.26 0.16 


















This chapter summarizes study findings organizing them within the context of Azjen’s 
conceptual framework and compares the findings with current literature, highlights study 
strengths and limitations, discusses implications for practice, education and policy and suggests 
directions for future research. This exploratory descriptive study examined the relationship 
between maternal attitudes, subjective norms and food selection behaviors of 31 mothers for 
their 2 and 3-year-old children to identify factors associated with childhood overweight. Findings 
from this study indicate that the majority of mothers were not knowledgeable about 
recommended amounts of food for their child. This was apparent when assessing their normative 
beliefs and their skill at selecting a 24-hr diet for their child. These measures had relatively wide 
variability in responses indicating that current guidelines may not be well-understood. Only 13% 
of mothers in the sample selected a silhouette that was overweight or obese although a third met 
the criteria. This indicates mothers may not be aware of their child’s BMI status and may not be 
providing foods that support a healthy weight. About a third of mothers had marginal health 
literacy and were not able to interpret a food label. This indicates education may be helpful to 
improve this skill or other ways of teaching nutrition concepts could be examined.    
Behavioral Intent  
In this study a mother’s behavioral intent was measured using a simulation exercise as a 
proxy for food that would be served to the child at a meal or snack.  A body of research indicates 
that the amount of food served is positively correlated to the amount of food consumed 
(Ebbeling et al., 2007; Fisher, Arreola et al., 2007; Fisher, Liu et al., 2007; Giskes et al., 2007; 





(153%) and less vegetables (75%), dairy (79%) and grain (65%) than recommended to their 
children with no differences by gender. These findings are similar, in part, to those reported by 
Knol and colleagues (2006). In the Knol study mothers or primary caregivers who participated in 
the Continuing Survey of Food Intakes by Individuals (CSFII) reported similar meat and 
vegetable intake by their 2 and 3 year old children.  
Different from my findings, mothers in the Knol study (2006) reported a fruit intake more 
consistent with USDA recommendations. A systematic review (van der Horst et al., 2007) of 58 
studies about the environmental correlates of energy, fat, fruit/vegetable, snack/fast food and soft 
drink intake of children found that home availability and accessibility of fruits and vegetables 
was associated with higher intake of those foods. The majority of our sample was of low 
socioeconomic background and fresh fruit may have been more limited because of its cost.  The 
availability and number of fruit choices in the simulation exercise may have been a factor 
influencing the over-selection of fruits by mothers participating in this study. 
In this study mothers selected only 80% of the recommended amount of milk and dairy 
products for their children and 43% selected either 2% or whole milk despite USDA 
recommendations for skim or 1% milk (USDA, 2014). This was surprising since the majority of 
the sample received services from the Special Supplemental Nutrition Program for Women, 
Infants and Children (WIC) Program and attended nutrition classes on a regular basis (USDA, 
2013b). WIC provides federal grants to states for supplemental foods, health care referrals, and 
nutrition education for low-income pregnant, breastfeeding, and non-breastfeeding postpartum 
women and infants and children up to age five who are found to be at nutritional risk (USDA, 
2013a). Evaluating whether taste preferences or health perceptions were the prevailing factors 





other studies Fox (2010) have been consistent with our study regarding the proportion of children 
consuming whole or 2% milk versus the recommended skim or 1% milk at 2 and 3 years of age; 
of interest, each of these studies reported a trend toward a gradual switch to lower fat milk as the 
children age.  
In this study, mothers of 2-year-olds selected significantly greater quantities of food from 
all food groups except dairy compared to mothers of 3 year old children. Knol (2006) reported 
decreased consumption of grain, vegetable, fruit and meat of 4-8 year old children compared to 
2-3 year old children. Using 1999-2002 NHANES data Lorson, Melgar-Quinonez, & Taylor 
(2009) reported greater fruit and juice intake of 2 to 5 year old children compared to both 6 to 11 
and 12 to 18 year old children. Collectively these findings may indicate that mothers may 
become more in tune with their child’s actual consumption over time and modify their behavior 
in response to their child’s eating patterns (Lorson, et al., 2009; Ventura & Birch, 2008).  
In the simulation exercise, choices within food groups available to mothers were not 
equal in terms of nutritional value and calorie content. The majority of mothers selected juice 
(84.4%) for their children at least once with a third (34.4%) selecting a sugar-sweetened 
beverage (SSB) such as Capri Sun or caffeinated soda despite American Academy of Pediatrics 
recommendations (Davis et al., 2007; Gidding et al., 2006) to limit intake of SSBs and fruit 
juice. Researchers (DeBoer, Scharf & Demmer, 2013; Han & Powell, 2013) have examined SSB 
consumption in children and found that children who drink SSBs are more likely to have higher 
BMI z scores compared to non-SSB drinkers. Fruit juice has also been cited as a source of 
unnecessary extra calories (O'Neil, Nicklas, Zanovec, & Fulgoni III, 2011; Reedy & Krebs-





(59%) of the 1461 children in their sample consumed fruit juice at least once daily, a finding 
similar to our study.  
Apple Jacks, a presweetened cereal, was selected by mothers in our study more 
frequently than Multigrain Cheerios (37.5 vs. 18.8%) despite its higher calorie and sugar content. 
Similarly, French fries were more frequently selected compared to plain potatoes (46.9 vs. 
12.5%). This may be related to the ubiquitous presence of French fries in contemporary 
children’s lifestyles, since many restaurants serve a side of French fries with most children’s 
meals, and/or its quality of being a convenient, highly palatable finger food.  However, mothers 
did not always choose the less healthy choice. Whole wheat bread was selected more frequently 
than white bread (28.1 vs. 6.3%). This may be related to the extensive public campaign (Lin & 
Yen, 2008) to highlight the benefits of whole grain vs. refined varieties of grain products which 
indicates the importance of targeted nutrition health messages.  
Normative beliefs 
Although USDA guidelines regarding the number of recommended servings for each 
food group are available based on age, gender, and activity level, mothers in our study were not 
knowledgeable about the recommended number of servings for their children. Research findings 
suggest only 12% of adults correctly estimate their own food and caloric requirements (Hornick 
et al., 2013); therefore, it is not surprising that parents are similarly unaware of dietary 
recommendations for their children. Although it has been suggested that parents make decisions 
about the amount of food to serve their children on the basis of personal knowledge (Larson, 
Laska, Story, & Neumark-Sztainer, 2012) and normative beliefs (Wansink & van Ittersum, 
2007), there is a lack of research directly investigating maternal views on the total daily amount 





Therefore, understanding maternal perceptions of recommended amounts of food within each 
food group is important and warrants further study. 
In this study, maternal normative beliefs predicted behavioral intent for all food groups 
except dairy indicating that perception of recommended number of servings may influence the 
amount of food offered to a child. Normative beliefs correlated with the amount of food selected 
in the simulation exercise whether accurate or not. Normative beliefs have been shown to 
influence diet and dietary practices although measurement of nutrition knowledge has varied 
across studies (Miller & Cassady, 2012; Variyam, Blaylock, Lin, Ralston, & Smallwood, 1999). 
Investigators from the USDA’s Economic Research Service (2000) found that the more mothers 
know about food and nutrition the better the quality of their child’s diet, especially younger 
children. A review by Worsley (Worsley, 2002) described the positive correlation between 
nutrition knowledge and dietary quality and Variyam and Golan (2002) found that parental 
nutrition knowledge was positively related to better dietary quality for every member of the 
household. Variyam (2001) also found higher parental nutrition knowledge correlated with a 
lower prevalence of overweight children. 
Subjective normative beliefs 
 When asked to select a body outline silhouette they felt most represented their child only 
12.5% of mothers in our sample selected an image of a child that was overweight or obese, 
although a third of the children met BMI criteria for overweight or obesity by their recorded 
height and weight. Of note, no mother selected the silhouette corresponding with the highest 
BMI percentile (>97
th
 percentile) although 12.5% of children met this criterion. The majority of 
mothers incorrectly perceived their child’s body size to be either at or lower than the 50
th
 





These findings are similar to those from a recent systematic review (Rietmeijer‐Mentink, 
Paulis, Middelkoop, Bindels, & Wouden, 2013) that indicate parents are often unaware of the 
weight status of their children. Rietmeijer-Mentrink et al. (2013) synthesized data from 51 
studies that examined differences between parental perception and actual weight status of 
children. Pooled results of 35,103 children demonstrate that 62.4% of parents incorrectly 
perceived their overweight child as being of normal weight; this occurred especially in parents of 
children 2-6 years of age. Parental accuracy was higher when parents used visual rather than 
verbal description scales (52 versus 37%) to assess their child’s body size.  
Two studies included in the systematic review warrant special mention. Hernandez, 
Cheng & Serwint (2010) used both parental self-report of child body size and a visual sketch to 
compare anthropomorphic data of 150 preschoolers. In this study more than 70% of parents 
misclassified their child’s weight status. Of note, although the majority of parents of obese 
children accurately perceived their child’s body size as heavier than ideal, they misclassified the 
degree of overweight using the visual sketches. Using data from the Bergen Growth Study, 
Juliusson, Roelants, Markestad, & Bjerknes (2011) examined parental perceptions of child 
weight in a sample of 3,770 children ranging in age from 2-19 years and found that parental 
ability to perceive overweight was poorest for preschool age children. The perception among 
parents that overweight was normal was more common in the preschool age group where more 
than 90% of parents misclassified their child’s weight status. Collectively these findings strongly 
suggest that a large proportion of mothers fail to recognize the overweight status of their child. 
Hernandez et al. (2010) reported that misclassification of a child’s weight status was strongly 





implications for health care providers who can have a positive influence on parent understanding 
of their child’s weight status by addressing the problem early.  
Health literacy 
 In this study almost a third (31.3%) of mothers were identified as being at risk for limited 
health literacy. These findings are similar to those reported by VanGeest and colleagues 
(VanGeest, Welch, & Weiner, 2010). In their sample of 179 adults who completed the NVS 
(73% female, mean age 44 years) a third was at risk for limited health literacy. In another sample 
(Speirs, Messina, Munger, & Grutzmacher, 2012) of 154 Supplemental Nutrition Assistance 
Program (SNAP)-eligible low income adults, the majority (63%) was at risk for limited health 
literacy. A national assessment of health literacy by the National Center for Education Statistics 
(Kutner, Greenburg, Jin, & Paulsen, 2006) reported that female gender and higher income level 
was positively associated with higher levels of health literacy. Yin et al. (2010) examined 
medication administration accuracy in a sample of parents and found a positive association 
between medication errors and low health literacy. When parents used a measurement device, 
either an oral syringe or medication cup, medication dosing was more accurate. This suggests 
that use of measurement tools such as measuring cups and scales may be a useful strategy for 
dietary teaching to help parents conceptualize recommended volumes of food.   
A concern reflected in one study (Wolf et al., 2007) was that adults may feel shamed 
when discovering their health literacy is low. More current research (VanGeest, et al., 2010) 
suggests that health literacy screening using the NVS does not promote shame regardless of 
health literacy status. In our study, after completion of study procedures the researcher asked 
mothers identified to be at risk for limited health literacy if they would like the food label 





ensued. This can be an important intervention to address knowledge deficits regarding 
interpretation of nutrition labels among parents.  
Inclusion of health literacy improved the behavioral intent prediction models for grain, 
fruit and vegetables. This was most notable for behavioral intent for fruit. Our sample of 
mothers, on average, selected more than 2 times the recommended amount of fruit for their 
children. When health literacy was added to the model R
2
 increased from 0.29 to 0.40. As health 
literacy increased the amount of fruit selected decreased bringing selections closer to what is 
recommended. Contrary to our findings, other studies (Barber et al., 2009; Berkman, Sheridan, 
Donahue, Halpern, & Crotty, 2011; von Wagner, Knight, Steptoe, & Wardle, 2007) have 
reported an increased consumption of vegetables and fruit for subjects having higher health 
literacy.  
Strengths and Limitations  
Limitations 
This study has limitations common to studies using a cross-sectional design. Findings are 
limited to association of ‘exposure’ to ‘outcome’ which provides no evidence of causation. 
Another limitation of this study is the use of self-report measures and rating scales. Self-report 
measures rely on participant honesty and understanding of questions being asked and can be 
prone to recall bias. Recall bias includes the tendency to report socially desirable responses when 
completing surveys and interviews and reluctance to report or display socially undesirable 
behaviors. Recall bias may have been a factor with all assessed measures but the Diet and Health 
Knowledge Survey (DHKS) may have elicited more of a bias due to the face-to-face interview. 
Although following the simulation exercise mothers were asked if there were any foods they 





range of dietary choices available in their homes and/or other settings. Mothers may have 
considered dietary choices available in other settings to be unhealthy and their responses may 
have been influenced by social desirability. Rating scales can be problematic because people 
may interpret the meaning of the scale points differently. Some people provide answers that 
center around the middle of a scale and some people provide answers at the extreme ends of a 
scale although differences between them may be slim or non-existent. The current study 
measured maternal attitudes but this may not be a good measure of feeding style. A 
determination of the impact parenting style (ie. authoritarian, authoritative, permissive and 
uninvolved) has on feeding practices is an important consideration for future research.     
The feeding simulation exercise measured behavioral intent rather than actual behavior. This 
may have distorted results because behavioral intent may not predict actual behavior or be a 
good proxy for measuring behavior. There are many factors that can influence the feeding 
interaction between a parent and a child including time, resources available, nutrition knowledge 
and temperament of the mother and child. The feeding simulation exercise in this study provided 
a generic buffet-style presentation of foods but there are numerous factors that can influence 
selection of individual choices in a real-world setting. Other frameworks, such as Prochaska’s 
Transtheoretical Model (TTM) (Prochaska & Velicer, 1997), may be used to examine this 
phenomenon in the future. The sample of mothers in this study had characteristics consistent 
with the precontemplation stage of change as outlined in the TTM. People in this stage are 
characterized as not intending to change their behavior in the foreseeable future and are often in 
this stage because they are uninformed or under-informed about the effects of their behavior. As 
noted in our study findings, mothers made many dietary selections that were not the best 





children but some of the dietary selections in this study did not reflect the best choices for health. 
This is consistent with the precontemplation stage of the TTM.    
The USDA guidelines were used as the comparative standard to measure the children’s 
diet in this study. In 2011 the American Academy of Pediatrics (AAP) released more current 
guidelines (National Heart Lung and Blood Institute, 2011) which could have been used for comparison 
instead. Although the AAP’s recommendations are similar to the USDA’s recommendations in number of 
recommended calories and number of servings from different food groups, the AAP guidelines may be 
more appropriate to provide developmentally appropriate guidance on dietary issues. Although 
recommended amounts are expressed slightly differently, the recommended amount of food from each of 
the food groups is relatively similar to the USDA guidelines for all food groups (grain, dairy, meat, fruit 
and vegetable).  
A small convenience sample is another limitation of this study. The small sample size 
may have lacked statistical power to capture all of the relationships among variables and the 
convenience sample did not enable control over the representativeness of the sample. Although it 
was the intent to recruit subjects equally from two sites, this did not occur. Subjects were 
recruited primarily from Hudson River Health Care (HRHC) site due to closure of the Long 
Beach site after Hurricane Sandy. Although the Long Beach site temporarily moved patient files 
and patient visits to the Queens site there was not adequate space at the Queens site to perform 
the research. Having two sites provided some diversification of the sample but only one site 
(HRHC in Westchester, NY) would be used in the future to target low-income mothers and their 
children who are disproportionately affected by obesity. 
Strengths 
Although our sample was a small convenience sample, mothers who participated in the 





Referrals made by the pediatric clinic staff facilitated recruitment and acceptance by participants. 
To our knowledge, this study was the first to examine maternal feeding practices of 2 and 3 year 
old children using actual food choices in a practice based setting. Although many of the food 
items and other supplies required advanced preparation and transport to the study site, the 
method this was a feasible method for examining food choices among mothers. Other studies 
using young adult samples have used this methodology of self-selection and weighing of food 
items in young adult samples, but to our knowledge, this is the first study to employ this method 
for mothers selecting food for their young children. Another strength of this study included the 
use of validated instruments and formatting these instruments for low literacy. Validated 
instruments will facilitate comparison of results with different studies in the future. 
Implications 
Implications for practice  
 The report by the Institute of Medicine (IOM), “Accelerating Progress in Obesity 
Prevention” includes the goal to “expand the role of health care providers, insurers, and 
employers in obesity prevention” (Institute of Medicine, 2012). Health care providers have a role 
in each of the strategies recommended by the IOM to achieve this goal including assessment, 
counseling and treatment of childhood obesity. In addition, several scientific organizations such 
as the American Academy of Pediatrics (AAP) (Kavey, Simons-Morton, & de Jesus, 2012), 
American Heart Association (AHA) (American Heart Association Atherosclerosis, Obesity in 
the Young Committee of the Council on Cardiovascular Disease in the Young, Prevention, 
Council on Nutrition, & Metabolism, 2013), National Association of Pediatric Nurse Associates 
and Practitioners (NAPNAP) (NAPNAP, 2006) and Endocrine Society (August et al., 2008) 





treatment efforts. Clinical practice guidelines should be used to guide practice in all pediatric 
primary care settings.    
 Individual. All pediatric health care providers should be adequately trained in the 
identification and assessment of childhood obesity. If skills are lacking a standardized approach 
for training staff should be implemented (Rausch, Perito, & Hametz, 2011). This includes using 
growth charts to assess BMI percentile specific to the child’s age and gender and using this 
information to guide practice. Nurses and others involved in providing health care to children 
have traditionally measured children’s heights and weights to assess growth, development and 
body mass index (BMI); therefore, it would be an ideal opportunity to also provide counseling to 
promote healthy eating and physical activity patterns. Health care providers, including nurse 
practitioners and registered nurses working in community settings, may need to be educated on 
obesity prevention assessment and counseling and they must be comfortable communicating the 
results of weight assessment. Overweight, obese, and children considered to be at risk should be 
tracked and referred to a dietician and other community resources as indicated. In addition, all 
providers should talk to parents about good nutrition using motivational interviewing (Levensky, 
Forcehimes, O'Donohue & Beitz, 2007) to explore readiness to change and steps that the family 
may be willing to take. Health care workers need to be culturally competent to reach those most 
disproportionately affected by obesity. They also need to take into account cultural, linguistic 
and literacy needs of their patients when planning care. Nurses should provide linguistically, 
culturally, and literacy appropriate handouts to families with information about incorporating 
healthy food choices into traditional and ethnic diets in the populations they serve. 
Nurses should use shared decision making (Elwyn, Tsulukidze, Edwards, Légaré & 





treatment concerns. Hernandez et al. (2010) reported that parental misclassification of a child’s 
weight status was strongly predicted by absence of a pediatrician’s comment about the child’s 
weight. This indicates health care providers can have a positive influence on parent 
understanding of their child’s weight status by addressing the problem directly with parents. 
There are many opportunities in the early years for nurses and other health care providers 
to counsel parents about nutrition and healthy lifestyle and to refer families to community 
resources. Including obesity prevention interventions with these interactions could help 
standardize assessment and treatment efforts. Assessing efficacy of tracking systems used to 
identify and treat childhood obesity is important.  
Evidence-based methods should be used by nurses and other health care professionals to 
address the obesity epidemic. Clinical practice guidelines should guide treatment and 
interventions and electronic medical records should be customized with clinical practice 
guidelines to improve the rate of screening and diagnosis of obesity (Saviñon, Taylor, Canty‐
Mitchell, & Blood‐Siegfried, 2012). Nurses should support social marketing intended to promote 
healthful food choices, breast-feeding, physical activity recommendations and other healthy 
behaviors. Advocacy efforts should focus on funding of quality research in the prevention of 
childhood obesity and on improving nutritional aspects of all settings in which children spend 
time.  
Community. Findings of our study indicate that mothers lack knowledge regarding 
nutrition label interpretation. Using a model of an expanded role for health care workers, a 
wellness program could be developed that encompasses nutrition label literacy and principles of 
healthy eating. Community based classes focusing on normal nutrition could be incorporated into 





These classes could also be taught in other community settings where group activities occur. 
Health literacy via the NVS should be assessed in all parents at the beginning of the patient 
provider relationship. This should then be used as a guide to tailor subsequent health and 
nutrition education. Because the NVS uses a food label as a prompt to measure health literacy, it 
can also serve as a teaching aid to improve skill with interpretation of a food label following 
health literacy assessment (Speirs, et al., 2012). Printable information from the USDA MyPlate 
website using the child’s unique profile could be provided and reviewed with parents at each age, 
especially when there are age-related changes to recommendations. Other nutrition concepts such 
as portion size should be incorporated into education plans as children grow and develop because 
dietary needs change throughout childhood and parents may need education at multiple 
timepoints to reinforce concepts. It is important to assess parental accuracy of food portion sizes 
as these skills may be lacking in certain populations (Yin et al., 2010). Acquisition of skills 
should be assessed via return demonstration using food and measurement tools. At age 2, gender 
and activity level modify nutrition recommendations; therefore, assessment of the child’s activity 
level is also needed to provide accurate information about dietary recommendations. Assessment 
of child activity level should be paired with information and strategies about how to increase 
physical activity if indicated.  Nurses interact with parents in many ways to improve their 
children’s health and are in a unique position to translate evidence into practice by supporting 
healthy eating and physical activity behaviors with their children.   
Implications for Education 
 Nurse educators need to incorporate evidence-based guidelines regarding assessment and 
treatment of childhood obesity in nursing curricula at the associate, bachelors and masters degree 





considerations in mind.  Nurses should strive to increase public awareness of the diet-health 
connection and the importance of the early childhood diet to reduce the likelihood of chronic 
illness. Due to the strong connection between diet and health, nutrition and dietary information 
should be included in nursing curriculum, preferably as a stand-alone course. Nutrition 
counseling should be included into all nursing pediatric courses as basic nutrition principles 
would be an expected teaching activity. Topics explored could include health benefits of certain 
foods such as fruits, vegetables and whole grains and ways to incorporate them into daily meals. 
Clinical practice guidelines for pediatric obesity prevention and treatment, such as the 
Healthy Eating and Activity Together (HEAT) guidelines (Gottesman, 2007) by the National 
Association of Pediatric Nurse Practitioners, should be presented to nursing students at the 
undergraduate and graduate level. Prevention and early intervention are important because 
children who are obese by 5 years of age are much more likely to remain overweight or obese at 
adolescence (Cunningham, Kramer, & Narayan, 2014). Educators should include teaching plans 
for parents and children as part of student curriculum. Teaching plans should highlight the 
importance of balanced nutrition and healthy choices at crucial developmental stages. Teaching 
plans should include individualized information regarding USDA recommendations based on the 
child’s age. Nurse educators can teach students how to provide handouts for parents tailoring 
them to linguistic, cultural, economic and literacy variations. The handouts can be provided to 
parents in conjunction with USDA MyPlate resources at well-child visits. 
Another resource potentially useful to help mothers better understand healthy dietary 
choices is the ‘Go, Slow and Whoa’ food classification system developed by the US National 
Heart, Lung and Blood Institute (NHLBI) at the National Institute of Health (NIH) 





separates nutrient-dense foods from energy-dense foods. Assignment into one of the 3 categories 
is largely based on calories, sugar and fat. The NHLBI describes ‘Go’ foods and beverages as 
dietary staples, low in calories, fat and sugar and are good to eat almost anytime. Some examples 
are; fresh and frozen fruits and vegetables, whole grain bread, skim and low-fat milk. ‘Slow’ 
foods, although not off-limits, should only be eaten sometimes, or several times a week at most, 
and not be eaten every day because they are higher in fat, sugar and calories. Some examples are; 
waffles, pancakes, white bread, fruits canned in light syrup and 100% fruit juice. ‘Whoa’ foods 
are energy-dense foods highest in calories, fat and/or added sugar and should only be eaten rarely 
or once in a while. These foods are the least healthy and the most likely to cause weight 
problems, especially if eaten all the time. Some examples are French fries, fruits canned in heavy 
syrup, doughnuts, cookies, ice cream, whole milk, fried hamburgers, and chicken nuggets. Hand-
outs describing the food categories are available online for printing and could be provided to 
parents at well-child checks. This classification system may be an easier way to teach parents 
nutrition concepts because it does not rely on the numeracy skills required to interpret the food 
label. There was a significant minority of mothers in this study who had marginal health literacy 
based on their ability to interpret a food label. It may be that a modified approach using the ‘Go, 
Slow, Whoa’ system would be more appropriate for teaching healthy dietary practices.    
Implications for Policy 
Early childhood is a critical time for growth and lifestyle development. Recent research 
indicates early onset obesity present at the age of 5 usually tracks to adolescence and beyond 
(Cunningham, et al., 2014) therefore policies supporting obesity prevention should focus on the 
earliest years. Policy recommendations should reflect the most current knowledge regarding 





developing bodies (Srinivasan, 2007; Wallinga, 2010). Research examining diets of children in 
pre-school settings can help guide future policy development (Ward, Vaughn, & Story, 2013). 
Policies should be enacted for pre-school settings that were shown to be effective in elementary 
schools such as legislation monitoring BMI and increased physical activity. In addition, 
successful school nutrition policies effective in combating childhood obesity should be 
implemented in pre-school settings when possible and feasible. An example of this would be to 
work with the state child nutrition program for technical assistance and training of food service 
staff. Policies should be enacted that require nutrition standards be incorporated into preschool 
settings where food is served. Preschools should be aware of food subsidies that can help pay for 
the higher price of healthy foods and increase the variety of fruits and vegetables available. They 
should also consider providing breakfast and lunch to students in school districts with a high 
percentage of students eligible for free and reduced lunch. Policies should be enacted that 
requires preschools provide children with access to free, safe drinking water during mealtimes.  
Nurses should take advantage of opportunities to have an impact on policies for programs 
such as WIC. WIC serves low-income women, infants and children up to the age of 5 who are at 
nutritional risk by providing food and nutrition counseling; therefore, understanding legislation 
that impacts WIC implementation is important. In 2009 changes to the foods available through 
WIC resulted in a positive impact on child weight (Chiasson et al., 2013). Therefore WIC should 
continue to improve dietary choices as new evidence to guide dietary practices becomes 
available. Nurses should lobby for increasing WIC funding and expansion of the program to 
other groups impacted by overweight and obesity.  
A recent study (Ogden, Carroll, Kit, & Flegal, 2014) found a decrease in the prevalence 





were found in non-Hispanic whites (9.2 to 3.5%) and non-Hispanic blacks (18.9 to 11.3%) but 
there was no change in the prevalence of obesity among Hispanics (16.2 to 16.7%). The 
prevalence of obesity (BMI percentile > 95
th
 percentile) in our sample was 21.9% and among 
Hispanics it was 37.5%. This indicates policies addressing early intervention may be taking hold 
in some populations but Hispanics continue to lag behind. This indicates the need to identify 
other policies that would reach the Hispanic population. Another study (CDC, 2013) found a 
similar decrease among low-income pre-school aged children participating in federal nutrition 
programs which indicates these programs can be instrumental in combating childhood obesity in 
the most disproportionately affected. Federal programs providing nutrition assistance to low-
income populations have the potential to reach many children and families. Policies supporting 
targeted nutrition health messages and providing parents with information about BMI results 
should be followed. Nurses should support policies designed to improve the health of children 
such as laws limiting the size of sugar-sweetened beverages (SSBs) as was suggested in New 
York City although the law has not taken effect as of this time.  
Areas for future research 
 Feeding habits are developed early in life; therefore, gaining an understanding of the food 
selection process is important to determine factors that may contribute to obesity and poor 
health. There is a need to understand the specific information that should be provided to mothers 
of young children to result in dietary improvement or change particularly for populations at risk.  
Dietary change is difficult to achieve even when consumers are educated and knowledgeable; 
therefore, gaining an understanding of barriers to healthy eating is indicated. Qualitative studies 
are needed to better understand the role targeted health messages play in changing dietary 





choices. Food labels can be very confusing to consumers; therefore, recent changes to the food 
label to address this problem, unveiled by Michelle Obama’s “Let’s Move” initiative, should be 
supported. Identifying trends in public understanding of health messages is important to develop 
tailored health messages. As dietary trends tend to change over time it is important to examine 
the effect of health messages and how they correlate with the most current evidence. A 
qualitative study to examine food choices mothers make for their children is planned. 
Understanding perceptions mothers have of healthy food choices is important to identify so 
interventions can be developed. Research examining diets of children in pre-school settings can 
help guide future interventions. Another question that arose from this study indicates a need to 
understand the effect of public health messages on low-income populations. The majority of 
mothers selected whole wheat bread over white bread but other dietary choices, such as selection 
of Apple Jacks over Multigrain Cheerios, did not reflect the same judgment about the greater 
‘health benefit’ one may have over the other. These perceptions are important to capture as they 
may improve tailored health messages in the future. 
Another area of research involves examining the effect on children’s diets when mothers 
use a hand-held spectrometer, such as the TellSpec, that provides dietary information about food 
to monitor their child’s diets. This device allows users to get a complete picture of the 
ingredients, calories, ingredients and other properties of the food and can be tailored to report 
specific ingredients that need to be avoided.  This hand-held device can be used to ‘scan’ in all 
foods, even amorphous foods lacking a food label, prior to being consumed. Information about 
portion size, nutrient profile and other information specific to the user would be displayed and 





Childhood overweight and obesity are potentially modifiable. Findings of this study 
suggest that maternal behavioral intent was predicted by demographic characteristics, normative 
beliefs, and attitudes. Recent evidence suggests that progress has been made in decreasing the 
prevalence of overweight and obesity among preschoolers. However this is not the case for 
minority preschoolers. Further research particularly among minority youth and their families is 
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Parent Demographic Questionnaire 
 
Date of birth ______________________________ 
 
Height- Feet_________Inches_________   -OR- Centimeters ___________ 
 
Weight- Pounds_____________    -OR-     Kilograms______________ 
 
 
What is your marital status? 
 
 Married, living with spouse 
 Single 
 Separated from spouse 
 Divorced 
 Single and living with partner 
 




 Prefer not to respond 
 
What is your race? 
 
 Black/African American 
 White 
 Asian 
 American Indian/ Alaskan Native 
 Native Hawaiian/ Pacific Islander 
 Multiracial 
 Other: (please describe)__________________ 
 Prefer not to respond 
 
What is your highest level of education? 
 
 Elementary school 
 Some high school 
 High school graduate 
 Some college 
 College graduate 
 Graduate school 









 Full time (35 hours per week or more) 
 Part time (less than 35 hours per week) 
 Laid off 
 Unemployed or currently looking for work 
 Disabled/ retired 
 Attending school 
 
Income level of household: 
 
 Less than $20,000 per year 
 Between $20,000 and $40,000 per year 
 Between $40,000 and $60,000 per year 
 Between $60,000 and $80,000 per year 
 Between $80,000 and $100,000 per year 
 Greater than $100,000 per year 
 Prefer not to respond 
 




How many people are living in the home? ________________ 
 
What is your child’s date of birth? ____________________________ 
 


















Comprehensive Feeding Practices Questionnaire 
 
Please circle the answer that most closely reflects your actual dietary practices with your 
child.  
 
1. How much do you keep track of the sweets (candy, ice cream, cake, pies, pastries) 
that your child eats? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
2. How much do you keep track of the snack food (potato chips, Doritos, cheese puffs) that 
your child eats?  
 
Never  Rarely  Sometimes  Mostly   Always 
 
3. How much do you keep track of the high-fat foods that your child eats? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
4. How much do you keep track of the sugary drinks (soda/pop, kool-aid) this child 
drinks? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
5. Do you let your child eat whatever she/he wants? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
6. At dinner, do you let this child choose the foods s/he wants from what is served? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
7. When this child gets fussy, is giving him/her something to eat or drink the first thing 
you do? 
 
Never  Rarely  Sometimes  Mostly   Always 
 







Never  Rarely  Sometimes  Mostly   Always 
 
9. Do you give this child something to eat or drink if s/he is upset even if you think s/he is 
not hungry? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
10. If this child does not like what is being served, do you make something else? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
11. Do you allow this child to eat snacks whenever s/he wants? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
12. Do you allow this child to leave the table when s/he is full, even if your family is not 
done eating? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
13. Do you encourage this child to eat healthy foods before unhealthy ones? 
 
Never  Rarely  Sometimes  Mostly   Always 
 
14. Most of the food I keep in the house is healthy. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
15. I involve my child in planning family meals. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
16. I keep a lot of snack food (potato chips, Doritos, cheese puffs) in my house. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
17. My child should always eat all of the food on his/her plate. 
 
Never  Rarely  Sometimes  Mostly   Always 
 






Never  Rarely  Sometimes  Mostly   Always 
 
19. I offer my child his/her favorite foods in exchange for good behavior. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
20. I allow my child to help prepare family meals. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
21. If I did not guide or regulate my child’s eating, s/he would eat too much of his/her 
favorite foods. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
22. A variety of healthy foods are available to my child at each meal served at home. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
23. I offer sweets (candy, ice cream, cake, pastries) to my child as a reward for good 
behavior. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
24. I encourage my child to try new foods. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
25. I discuss with my child why it’s important to eat healthy foods. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
26. I tell my child that healthy food tastes good. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
27. I encourage my child to eat less so he/she won’t get fat. 
 
Never  Rarely  Sometimes  Mostly   Always 
 






Never  Rarely  Sometimes  Mostly   Always 
 
29. I give my child small helpings at meals to control his/her weight. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
30. If my child says, “I’m not hungry,” I try to get him/her to eat anyway. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
31. I discuss with my child the nutritional value of foods. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
32. I encourage my child to participate in grocery shopping. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
33. If my child eats more than usual at one meal, I try to restrict his/her eating at the next 
meal. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
34. I restrict the food my child eats that might make him/her fat. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
35. There are certain foods my child shouldn’t eat because they will make him/her fat. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
36. I withhold sweets/dessert from my child in response to bad behavior. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
37. I keep a lot of sweets (candy, ice cream, cake, pies, pastries) in my house. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
38. I encourage my child to eat a variety of foods. 
 






39. If my child eats only a small helping, I try to get him/her to eat more. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
40. I have to be sure that my child does not eat too much of his/her favorite foods. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
41. I don’t allow my child to eat between meals because I don’t want him/her to get fat. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
42. I tell my child what to eat and what not to eat without explanation. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
43. I have to be sure that my child does not eat too many sweets (candy, ice cream, cake, or 
pastries). 
 
Never  Rarely  Sometimes  Mostly   Always 
 
44. I model healthy eating for my child by eating healthy foods myself. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
45. I often put my child on a diet to control his/her weight. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
46. I try to eat healthy foods in front of my child, even if they are not my favorite. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
47. I try to show enthusiasm about eating healthy foods. 
 
Never  Rarely  Sometimes  Mostly   Always 
 
48. I show my child how much I enjoy eating healthy foods. 
 






49. When he/she says he/she is finished eating, I try to get my child to eat one more (two 
more, etc.) bites of food. 
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Let us begin by talking about the number of servings from different food groups that your child 
should eat each day. How many servings from the (food group) would you say a person of your 
child’s age and sex should eat each day for good health? 
FOOD GROUP Number of Servings Don’t Know 
1. Fruit  Group   
2. Vegetable   
3. Milk, Yogurt and 
Cheese Group 
  
4. Bread, Cereal, Rice, 
and Pasta group 
  
5. Meat, Poultry, Fish, 
Dry Beans and Eggs 
  
 
Part II:  
Next, let us talk about your own diet. Compared to what is healthy, do you think your diet is too 
low, too high or about right in: 
 Too Low About Right Too High 
6. Calories    
7. Fat    
8. Saturated Fat    
9. Cholesterol     
 
Part III: To you personally, is it very important, somewhat important, not too important, or not at 
all important to:  








10. Use salt or sodium only in moderation 





11. Choose a diet low in saturated fat 
1 2 3 4 
12. Choose a diet with plenty of fruits and 
vegetables 1 2 3 4 
13. Use sugars only in moderation 
1 2 3 4 
14. Choose a diet with adequate fiber 
1 2 3 4 
15. Eat a variety of foods 
1 2 3 4 
16. Maintain a healthy weight 
1 2 3 4 
17. Choose a diet low in fat 
1 2 3 4 
18. Choose a diet low in cholesterol  
1 2 3 4 
19. Choose a diet with plenty of breads, 
cereals, rice and pasta 
1 2 3 4 
20. Eat at least two servings of dairy 
products daily 1 2 3 4 
 
Part IV: Have you heard of any problems caused by:  
 Yes No 
21. Eating too much fat 1 2 
22. Eating too much salt or sodium 1 2 
23. Eating too much cholesterol  1 2 
24.Being overweight 1 2 
 
Part V: Now think about buying food. When you buy food, how important is (FACTOR)-very 
important, somewhat important, not too important, or not at all important?  







25. How safe the food is to 
eat 
1 2 3 4 






Part VI: Now think about food labels. When you buy foods, do you use (SECTION) often, 
sometimes, rarely, or never?  
 Never Rarely Sometimes Often 
27. The list of ingredients  
1 2 3 4 
28. The short phrases on the label like 
“low fat” or “light” or “high in fiber 1 2 3 4 
29. The nutrition panel that tells the 
amount of calories, protein, fat and such in 
a serving of food 
1 2 3 4 
30. The information about the size of a 
serving 1 2 3 4 
31. Statements on the label that describe 
health benefits of nutrients of foods  1 2 3 4 
 
Part VII: Now think about the foods you eat. Would you say you always, sometimes, rarely, or 
never (HABIT)?  
 Never Rarely Sometimes Always 
32. Eat lower-fat luncheon meats 
instead of regular luncheon meats 
1 2 3 4 
33. Use skim, or 1% milk, instead of 
2% or whole milk 
1 2 3 4 
34. Eat special, low-fat cheeses when 
you eat cheese 
1 2 3 4 
35. Eat ice milk, frozen yogurt, or 
sherbet instead of ice cream 
1 2 3 4 
36. Use low-calorie instead of regular 
salad dressing 
1 2 3 4 
 
Part VIII and IX: Please answer the following:  
 
Never Rarely Sometimes Always 
37. When you eat baked or boiled 
potatoes, how often do you add butter, 
margarine, or sour cream? 
1 2 3 4 
38. When you eat other cooked 
vegetables, do you always, sometimes, 
rarely, or never eat them with butter or 
margarine added? 
1 2 3 4 
39. When you eat other cooked 
vegetables, do you always, sometimes, 
rarely, or never eat them with cheese or 





another creamy sauce?  
40. When you eat chicken, do you 
always, sometimes, rarely or never eat it 
fried? 
1 2 3 4 
41. When you eat chicken, do you 
always, sometimes, rarely or never 
remove the skin? 
1 2 3 4 
42. When you eat meat and there is 
visible fat, how often do you trim the 
fat? 
1 2 3 4 
 
Part X: About how many times a week do you eat (FOOD)- less than once a week, 1-3, 4-6 or 7 or 
more times? 
 Less than once 
a week 
1-3 4-6 7 or more 
43. Bakery products like cakes, 
cookies, or donuts 
1 2 3 4 
44. Chips, such as potato or corn chips 
1 2 3 4 
 
Part XI: Please answer the following: 
 




45. When you eat fresh fruits with peels that 
can be eaten, how often do you eat the peel? 1 2 3 4 
46. When you eat fresh vegetables with peels 
that can be eaten, how often do you eat the 
peel? 

































Oral Script for Consent 
IRB Protocol Number AAAK0308 
Maternal Attitudes, Subjective Norms and  
Feeding Practices of Young Children 
 
Name of investigators- Dr. Arlene Smaldone and Angela Wantroba 
Title of Project- Maternal Attitudes, Subjective Norms and Feeding Practices of  
Young Children 
My name is Angela Northrup Wantroba and I am working with Dr. Smaldone from Columbia 
University on a research study examining how mothers of 2 and 3 year olds feed their children. 
Study participation will take approximately 45 minutes of your time. You will be compensated 
for your time with $25 in cash and your child will receive a book, a coloring book and a box of 
crayons.  
The purpose of this study is to understand mother’s attitudes, beliefs and feeding practices 
toward feeding their children. You will be asked to participate in a simulation exercise where 
you will be asked to select foods that you would offer your child on a typical day, fill out 3 short 
questionnaires, and participate in an interview. Your child will have his height and weight 
measured. This research is being conducted at this pediatric clinic. Thirty mothers are expected 
to participate. Your decision whether or not to participate will not affect your medical care in any 
way. 
The research presents no more than minimal risk of harm to subjects and involves no procedures 
for which written consent is normally required outside of the research context. 
Participating in this research will not benefit you directly. Your answers may help us learn new 
things about feeding interactions between mothers and their children. There is no risk to you to 
take this survey, except spending 45 minutes of your time. 
All of your responses will remain confidential. Your surveys and any other information about 
will be assigned a code number. The only information collected will be your responses provided 
in the questionnaires and your child’s height and weight.  By agreeing to participate in this study, 
you grant permission for information about you obtained during the study to be made available 
to authorized representatives of the Office of Human Research Protections ('OHRP') and the 
Columbia University Medical Center Institutional Review Boards ('IRBs') that independently 
review the study to assure adequate protection of research participants as required by federal 
regulations.  
Participating in this research is your choice. You can decide not to participate and you can also 
stop participating once we have begun. This authorization will expire at the end of this research. 
If you have any questions please contact: 
Angela Wantroba at 914-844-7640 
 
Dr. Smaldone at 212-342-3048     
 
If you have any questions about your rights as a research participant you may contact the 
Columbia University Medical Center Institutional Review Board at 212-305-5883. 
 
You may keep this information sheet.   
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